Hilda Natalia Sánchez 1806043

Page 1 of 23

[image: image6.png]Prifysgol Cymru
Y Drindod Dewi Sant Moodle
University of Wales  2018/19

Trinity Saint David




Postgraduate/Distance Learning 

Assignment coversheet & feedback form
THIS SHEET MUST BE THE FIRST PAGE OF THE ASSIGNMENT YOU ARE SUBMITTING  (DO NOT SEND AS A SEPARATE FILE)

	For completion by the student:

	Student Name: Hilda Natalia Sanchez Ortiz
Student University Email: 1806043@student.uwtsd.ac.uk

	Module code: HPCA7002
Module title: Researching contemporary cosmologies

	Student ID number:
1806043
	Educational support needs:

Yes/No


	Assignment title: Personal Cosmologies (Beliefs). Colombian astronomers and their beliefs in spirituality and religion.
Assignment due date: 13 May 19

	This assignment is for the       1st  FORMCHECKBOX 
    2nd   FORMCHECKBOX 
     3rd   FORMCHECKBOX 
      4th  FORMCHECKBOX 
      5th  FORMCHECKBOX 
      6th  FORMCHECKBOX 
   module of the degree
Actually I’m coursing at the same time the RCC module with the Skyscapes one.

	I confirm that this is my original work and that I have adhered to the University policy on plagiarism.

Signed ……………………………………………………………
Email submission: if you are submitting this form via email, please tick this box  FORMCHECKBOX 
 
(as a substitute for your signature) to confirm that you agree to the above declaration.

	Assignment Mark
1st Marker’s Provisional mark

2nd Marker’s/Moderator’s provisional mark

External Examiner’s mark (if relevant)
Final Mark

NB.  All marks are provisional until confirmed by the Final Examination Board.
For completion by Marker 1 :

Comments:


	Marker’s signature:
	Date:

	For completion by Marker 2/Moderator:

Comments:



	Marker’s Signature:
	Date:

	External Examiner’s comments (if relevant)



	External Examiner’s Signature:
	Date:


Personal Cosmologies (Beliefs). 
Colombian astronomers and their beliefs in spirituality and religion. 
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Introduction

What scientists believe seems to influence the development of science not in the terms of objectivity of research but in how these professionals perceive their personal connection to science and move towards it. Astronomy is a natural science that deals with some subjects that in the past were undertook by other areas such as philosophy and religion. Therefore, the aim of this project is to see what a small group of Colombian people who have studied astronomy believe in terms of spirituality and religion, and if they consider that this science has influenced these personal beliefs. This research, that has not been done before in this country, starts with a literature review of surveys done with scientists and with general public in Colombia, deals with an academic spiritual, religious and sociological background, and the main approach was by asking the Colombian astronomers themselves, through questionnaires and interviews, what they believed. This concludes in a highly trend of non-religious people who view spirituality as more connected to them and their science than religion. 
Academic rationale
In the history of astronomy and physics, it seems that what scientists believed has influenced research decisions and paths. Stephen Hawking although didn’t explicitly said the latter, he did mention some examples. Such as Aristotle’s belief, ‘for mystical reasons, that the earth was the center of the Universe’; the belief of Galileo that humans could understand ‘how the world works’ and ‘the independence of science’, which made him had a great conflict with the Catholic church even if he continued as a ‘faithful Catholic’; Newton’s refusal of the idea of the lack of absolute position, even if it was entailed in his laws, because it contradicted ‘his idea of an absolute God’; and the negative response of Einstein to the unpredictability of quantum mechanics, a concept that he didn’t consider in his search ‘for a unified theory’, because he couldn’t accept that the ‘universe was governed by chance’, emotion synthesized in his famous quote ‘ “God does not play dice” ’.
 These examples show that the beliefs’ influence could be positive or negative for the development of science and or for the scientists themselves. 
On the other hand, William Stoeger, a Vatican astronomer, affirmed that astronomy forces us to 'new and more profound perspectives on ourselves', and it is 'a cultural invitation to self-transcendence'.
 This view of an insider of astronomy present that this science impacts on the personality of those who study and work on it. So, it is important to investigate in what scientists believe (astronomers and physicists in this case) in terms of spirituality and religion.
Literature Review
What is religion and spirituality is a key question for this present research, to categorise the type of beliefs that may be involved in the relation with astronomy. According to Ruth Tanyi, spirituality and religion are usually considered as equals, yet they are dissimilar concepts.
 She states that religion is associated with an organized institution or church with beliefs, rituals and practices associated with a god or several gods, or a higher power. Moreover, she affirms that for some people, spirituality may be directly linked to religion, but not to others, such as non-religious people. That is why, as stated by Tanyi and by Fahri Karakas, spirituality involves ‘a personal search for meaning and purpose in life’, to transcend, to have consciousness and harmony.
  

Widening the academic framework of the type of beliefs, these can be studied in an individual and a societal context. On one hand, Freya Mathews said that ‘once it [cosmology] has taken hold of the communal imagination, it can on the one hand serve the community… or on the other hand disserve it’.
 On the other hand, Nicholas Campion works on the theory that we all have an individual cosmology that can be understood as a belief system about what the cosmos is and how it operates, and the human beings position in it.
  These two views serve to encounter how the astronomy community marks an influence and how individual beliefs step aside.
Turning to what people say about their beliefs, there have been several surveys that can create a framework of the present research. First, are the surveys done by LAPOP (Latin American Public Opinion Project) in alliance with other institutions, on religious beliefs of the Colombian population of adults.
 The 2014 survey which interviewed 1512 Colombians and achieved representative samples at both regional and country levels, found that in the Central Region of Colombia, which includes Bogotá, the Antioquia state and the Coffee region, 71% were Catholic, 15% Christians (which for the present research includes evangelic, protestant and pentecostal), 9% said that they didn’t belong to a religion but believed in a superior being, 1% were agnostic or atheist (classified by LAPOP in a same category as ‘didn’t believe in God’) and 4% belonged to other religions.
Second, is the survey done by the Pew Research Center in 2009, with scientists who are members of the AAAS (American Association for the Advancement of Science) and that explored their  religious beliefs.
 Although not done with Colombian scientists this gives a framework to what scientists believe, since, as far as I know, there hasn’t been an alike study in Colombia. This survey found that ‘members of this group are, on the whole, much less religious than the general public’, quantified by the number of scientists, compared to the American general population, that didn’t express a religious affiliation (48% vs 17% of the public).
Finally, is the research done in 2005 by Elaine Ecklund and Christopher Scheitle with American scientists (physicists included) of elite universities based on 1646 surveys and 271 interviews.
 The investigation revealed that academic scientists, from both the natural and social sciences, ‘are less religious than …the general public’. This result agrees with the one found with AAAS scientists and with two other researches referred by Ecklund and Jerry Park that were done in 1934 and 1997-1998.
 The American research done by Ecklund and Scheitle also found that ‘physicists score the lowest on all of the religiosity measures’.
 All these quantitative and qualitative results will be then compared with the specific findings discovered in the Colombian sample.

Methodology
The methodology selected for this research is a combination of quantitative and qualitative research methods, questionnaires and interviews respectively, as categorised by Alan Bryman.
 This shows a combination of near and far methods, on which Lynn Froggett et al classifies the interview as a near method and the survey as a distant one, and while paraphrasing Geertz, refers that an interchange among these two perspectives is needed in social research.
 Since the project’s objective is related to beliefs, most of the queries to arise were what, how and why type of questions. According to Judith Bell, surveys function well with what, how kind of enquiries but not with why ones.
 So she suggests that a good approach is to use the open questions’ answers of surveys as pointers to deepen in interviews. Moreover, she affirms that because the interview is adaptable, the examiner can go deep in thoughts and feelings and be aware of the body language of the interviewer that the survey cannot. Questionnaires’ answers were used also to select the people for the interviews, so it was not a random selection but a clearly planned one. In other words, the questionnaire for this project was used to have an overview of the range of beliefs that the target group had and building from that results, interviews were carried out with purposely selected individuals that had opposite opinions and religious affiliations.

The aim was to achieve at least twenty completed questionnaires and four face-to-face interviews, which was successfully accomplished. These sampling quantities were based on two matters. First, because of the small-scale (time related) feature of the project, it was not possible to have a representative sample of the population of Colombians that have studied astronomy. Second, the sample is based on a ‘theoretical sampling’, which Bryman, quoting from Glaser and Strauss, described as a way on which the qualitative researcher should not focus on statistical sampling but rather on ‘the issue of whether the sample conforms to the investigator’s emerging theoretical framework’.
 In other words, the mixed-method design was designed to help bring out a theory of the beliefs of the target group by discovering a variety of opinions and meanings.
Even though, recruiting was made in order to have representatives of both genders, all ages and of all the institutions that offer astronomy studies in Colombia. Purposely, amateur astronomers and foreigners were taken out from the sample to have a more homogeneous scientific knowledge and cultural background in the target group, building on the hypothesis that astronomical knowledge and nationality may influence people’s beliefs. A few participants were recruited in person, who leaded to other contacts, but the main work was by sending personalised e-mails to those people found in the internet (webpages of institutions that offered any astronomical studies or had an observatory, LinkedIn and Facebook). The response rate was better than expected, 29/53 (55%), taking in account that the vast majority (94%) didn’t know me.
The research was done in April 2019 with Colombian adults, 24 males and 5 females, that have courses, diplomas, undergraduate and or postgraduate studies in astronomy or astrophysics in a formal educational institution, on which 86% had the latter type of study. See complete results of the questionnaire in Appendix 2. This resulted in representation of the following Universities in Colombia (either teachers or graduates): Nacional, Uniandes, El Bosque, Distrital, De Antioquia, Tecnológica de Pereira, De Nariño and Del Valle. This showed that most of the participants (90%) had studies in the Central Region of Colombia. The age distribution was: below thirties (6), in the thirties (9), in the forties (11) and in the sixties (3). More than a half affirmed to live in Bogotá, almost a quarter in another nation and the rest in other cities in Colombia. 
Regarding ethics, before responding, the participants were given some basic information about the relevance and purpose of the project, my identification and the confidentiality agreements. This was according to the Ethical guidelines provided by BERA (British Educational Research Association). All participants approved using their data for this present research, and interviewees additionally signed an informed consent and agreed on recording. All the questionnaires were done on-line through the Google Forms tool (see a blank copy of the survey in Appendix 1, which includes explanatory notes for each of the questions). The four interviews, that lasted between twenty and thirty minutes, were done after receiving all the survey responses, and three of them were carried out in person in public places (offices and cafés) and the other was done using the on-line software Skype. 
Reflexive considerations

According to Sonya Dwyer and Jennifer Buckle, it is important for the researcher to be conscious of his/her membership role within the target group because of the direct influence that it has on the fieldwork and analysis stages.
 That is why I am aware that as a woman, in her thirties and with no formal astronomical studies as the group’s, I can be seen mainly as an outsider. But due to my engineering undergraduate studies, and that I have lived all my life in Colombia, I can partly be an insider, due to my natural scientific knowledge and cultural background. As stated by Clive Ruggles, the ‘emic’ perspective is the participative and insider one, which can make it easier for the researcher ‘to ask things that make sense’ in the framework of the investigated people.
 This ‘emic’ position enabled me to separate spirituality from religious questions because I have seen on my scientific community that the concepts were usually very differentiated; and allowed me to create a list of religions for question No. 13, according to the Colombian background. On the other hand, the ‘etic’ or outsider position made be carefully design both the questionnaire and interview in order to build trust with the participants and create an openness environment, which according to Dwyer et al can be difficult to gain with this position.
 Trust was pursued by a clear, gentle and professional way of engaging with the participants. Some of the confidence gained could be viewed with the high survey response rate in just a week of time, in the several comments received for the final open question, the high and unexpected response of volunteers for the interview (79%), and the good attitude and answers of the interviewees during the conversation.





Findings and Discussion
Religious or not
Although the present research cannot be extrapolated to the whole population of Colombians that have studied astronomy, it can be used as a first approach of what 29 people said about their religious status compared to the general public. One survey question asked about this and 69% selected a non-religious option (24% considered themselves spiritual but not aligned with a specific religion, 24% were atheists and 21% were agnostic). Comparing to the Colombian LAPOP survey, this result is totally contrary to the general public’s found in the Central Region of the country, were just 10% of the population didn’t belong to a religion, giving a difference of 59 percentage points. This finding agrees with all the previously mentioned academic researches done with scientists on which they are ‘less religious than the general public’ and the difference is far bigger to the one found by the 2009 Pew Research Center investigation which was of 31 percentage points. This Colombian result, then agrees with the American research done by Ecklund and Scheitle on which ‘physicists score the lowest on all of the religiosity measures’, having in mind that most of the Colombian people that have studied astronomy, comes from a physicist undergraduate background.
This finding may support Mathews’ theory (community marks an influence on the cosmology of people), in this case the astronomic and physics one, but it can also challenge it. On the interviews, an agnostic and an atheist, stated that they abandoned any religious belief and practices when they were teenagers, so their non-religious status was not due to the scientific community, it happened before they became members of this group and actually they stated that they took that professional path because it was more aligned to their dreams and personal search. Moreover, one of the interviewees related the Catholic church with concepts of injustice, punishing God and a strong indoctrination while the other one has the organised religions in a very bad concept. So, this religious and collective background of Colombia could have influenced them in being non-religious people. In other words, the astronomic community, at least for these two individuals didn’t influence their religious beliefs, it was partly their cultural experiences on their youth that marked their non-religious behaviour. In summary, the lack of religious affiliation in the researched panel marks a background to understand better the concepts of spirituality and religion within this group.
Views of spirituality and religion and astronomy relation
The survey’s design was planned to have a general proximity to the views of Hawking and Stoeger in the Colombian sample. One first approach was towards two key questions which were repeated for spirituality and then with religious beliefs using the same wording. These questions were intended to view the influence of Astronomy (A) in their Beliefs (B), whereas spiritual or religious (see figure 1 and 2).

[image: image2]
Figure 1. Type of influence of A towards B regarding spiritual and religious beliefs.
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Figure 2. Degree of influence of A towards B regarding spiritual and religious beliefs.

The first emerging result regarding figures 1 and 2 is that it seems that for the group there is a difference between spirituality and religion because of the change in answers for the same question, supporting the view of Tanyi that was explored before. Moreover, almost half of the participants do not consider a relation when thinking about spirituality, while 66% said the same when evaluating the religious beliefs. Besides, almost half of the group answered exactly the same to all the questions regarding spirituality and religious beliefs. This cannot imply that for each of these individuals, that the two concepts are the same or alike, it actually shows that for them what they view as the relation astronomy-beliefs is the same for spiritual and religious matters. 
To deepen on this, two members of this subgroup (the ones who answered the same for spiritual and religious questions), were selected to have an interview, and demonstrated that the concepts are not exactly the same, but they have a connection. One of them, a Catholic, when asked about the difference between spirituality and religion answered

For me they are very alike, very similar. … I believe that everyone, even if the one who said that it is not, has something spiritual. I know that there are people that do not like to talk about God and any religion, in a certain way I believe that we feel something inside of, a force, an energy…spirituality is like what we all carry inside…the religion hence sets the flow of how I want to see that spirituality. …The religion indicates us some patterns.
 

According to this participant, although spirituality and religion are not the same, they are connected, in the terms that religion shows a pattern on how to live that spirituality. In addition, he said that even if astronomy and science challenges his religious beliefs, he doesn’t perceive the relation as in conflict, he actually affirmed that his astronomy studies and religion have lived together in harmony, building on Stoeger’s theory that astronomy leads to 'new and more profound perspectives on ourselves' and giving an individual positive overview, compared to those found by Hawking.

The second interviewee of this subgroup, who said that was raised in the Catholicism but did not classified himself in any of the religion categories provided in the survey and who continuously said that he didn’t have a clear position in any of the questions asked, when enquired about the meaning of spirituality and religion, stated
Religion, as I understood, is a group of people that follow certain rules and have certain spaces…The religion is a creation like cultural. The spirituality, I think, is something very confusing to understand… like an internal force that makes one believe in something without the need of thinking that it has to be what others are saying…I believe that something nice that everybody has, that is called the spirituality, or the ethic and moral principles… I believe that all the religions come together in something that is called the spirituality.

In some way, this interviewee, hereafter the ambiguous one, agrees with the opinion of the previous one, they see that the concepts are different but connected, and they regard religion as something that defines patterns and rules. This supports Tanyi’s point of view on which she says that for some people spirituality may have a direct relation with religion but not to others, and that religions ‘may provide guidelines to which individuals adhere’.
 Additionally, the ambiguous interviewee said in the survey that there was no relation at all between astronomy and his spiritual and religious beliefs supporting himself by  

‘Simply spirituality and science should not, should not… should not be mixed. Totally separate paths.’

But when asked that if astronomy had given meaning to his life, he answered


‘well that is where the confusion gets in, rather, where the confusion reinforces.’

Even that the opinion of this participant seems to contradict Stoeger’s theory, his later words actually show that not necessarily, that for some people astronomy can lead to a clear self-transcendence and new self-perspectives but for others this process may not be that clear and sound.
On the other hand, the other two interviewees, who answered different for the same two key questions, showed a bigger difference in the spirituality and religion concepts and detailed more on why the relation astronomy-beliefs was not the same for spirituality than for religion. One of them, an agnostic that said that there was no relation with his religious beliefs and astronomy, when referring to the differences between spirituality and religion stated
I was born and raised in a very Catholic family mmh, in a village that … I don’t like to say with straightjackets, but the religious part understood as the education of a doctrine was very strong. 
…For me it is difficult to define this type of things, for example, when they say spirituality there is one thing that makes me, let’s say, doesn’t mortify me but that makes me be a little more in this [his journey in mathematics] and is the fact of being conscious.

This participant shows a much bigger difference between the concepts, distance that was also viewed by another interviewee that considered himself as an atheist. In the survey, the latter participant expressed no relation of astronomy and religion, but an harmonic one with spirituality, and when asked about the meanings of the two concepts answered
For me, the spirituality in general has to do with …mmh the perception and contact with the transcendent in life. ... That has nothing to do with magic, with religion or with myth. For me, the religion in concrete terms, refers to organised religions that are superstitious clubs on which the people share the myths of other people. ... All that things to me, as I express, I think have a negative connotation.
… Spirituality and religion are not the same and there has been a history of monopolization of spirituality by the religion.

These two last non-religious participants see a huge gap between spirituality and religion and maybe this was the trigger to view their relation of astronomy-spirituality very different as the one with religion. They even see religion in a bad way, and their concept of spirituality is more encouraging and more linked to their endeavour in astronomy and science. This can be related to Hawking’s findings giving a positive relation with spirituality but a negative one with religion. The atheist interviewee when asked if astronomy has contributed to his transcendence concept answered
Yes, yes, of course, of course. I think that what I have learned of physics and astronomy has demonstrated me that, let’s say, my body, even my brain activity or what emerges from my brain activity, which is me, is part of incredibly complex and marvellous processes and in that sense well I transcend to what I am, in other words, I am something else to my current experience and my current body, I am connected to the Universe in a fantastic way.
 

The way of seeing spirituality related to consciousness and transcendence as viewed by the last two interviewees and by another surveyed person that considered himself spiritual and referred to consciousness in the final open question, supports Stoeger, Karakas and Tanyi’s points of view that were discussed earlier. Moreover, these participant’s opinions are also examples of the literature findings of Tanyi who said that atheists (those who reject God’s existence) and agnostics (those who doubt of God’s existence) may see spirituality ‘centred on a strong belief in significant relationships, self-chosen values and goals instead of a belief in God. These beliefs may become the driving force in the lives of these individuals’.

A point in common with all the four participants who were interviewed was that they view spirituality as an individual concept, while religion is a collective one, which agrees with the results found by Ecklund and Elizabeth Long with American scientists.
 Even though, the results show that they all have a personal way to approach the subject matter, supporting the individual way of understanding the world posited by Campion. As saw in a final open quote in the survey, a person who considered himself as an atheist, when talking about human beings, said ‘each one of them is a universe by itself’.
 These words clearly exemplify what was found in this research in just four people and what Campion was referring to.
Conclusion
This paper analysed the spiritual and religious beliefs of a group of 29 Colombian people who have studied astronomy in a formal institution. Through a survey it was found that these respondents are highly non-religious people (mainly categorised themselves as atheists, agnostics and spiritual), which agrees with previous researches done with scientists in USA. By means of semi-structured interviews it was discovered that there are differences between the spirituality and religion concepts and the individual understanding therefore influences the way each of these astronomers see a connection or not with astronomy and their beliefs. The quantitative and qualitative tools helped to visualize that roughly half of these scientists think that astronomy has no relation with their spirituality and religion, and those who see a relation, see a better connection towards the spiritual beliefs than to the religious ones. The findings are important because it is like when you play sports, your performance and results depend on whether you do it for passion, for health or you are forced to, and in this way this group showed a complex and varied way of viewing the astronomy-beliefs relation, mainly driven by self-motivation and passion.
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Appendix 1. Questionnaire with explanatory notes
COLOMBIAN ASTRONOMERS AND THEIR BELIEFS

This is an academic survey done by me, Natalia Sánchez, during the study of a MA in Cultural Astronomy in the University of Wales Trinity Saint David. Your time (max 15 min) will be greatly appreciated and if you like, I can send you the research paper once I receive the marks from my teachers.

In the history of astronomy and physics, what scientists believed has influenced research decisions and paths. Such as the beliefs of Aristotle of the earth as the centre of the Universe, the renowned conflict with the Catholic Church towards a study of how the world works held by Galileo, and the negative response of Einstein to the unpredictability of quantum mechanics.
 With this in mind, my research is into the beliefs of those people who study astronomy. Considers if this science has influenced their spiritual and religious beliefs and whether these beliefs influence attitudes to the nature of research.
 The following questionnaire is a petition for your thoughts on this subject.

Important considerations
I assure confidentiality and anonymity about the personal information you are going to share with me and your identification. Unless requested otherwise, I will not use your name nor any of your personal data that could identify you in the paper that will come out from this fieldwork.

On first instance I kindly ask you to complete the survey and if you wish, you could offer yourself to participate in a face-to-face interview that will be held in a public space. Depending on the number of volunteers for the interview and their responses in the questionnaire, you may be selected or not to continue the process.
 While filling the questionnaire and/or during the interview, you can omit any questions that you do not want to answer as well as withdraw from the process anytime you like.

I am very grateful for your contribution to this research. 

I agree that my responses are used in this research project

Yes □  
No □  

Remember that you can return to review or change any response with the BACK and NEXT buttons at the bottom of the screen.

A. PERSONAL INFORMATION

1.    Age (years)

□ 18-29.9 
□ 30-39.9  KEYWORDS   \* MERGEFORMAT 
□ 40-49.9 

□ 50-59.9
□ 60-69.9
□ More than 70 

2. Gender              
□ Male
  □ Female   □ Other

3. Nationality
      
□ Colombian   □ Other   Which? _______________________________

4. Residence
    
□ Bogotá   □ Another city in Colombia  
□ Another country

5. Studies
. Mark with an X the formal studies in astronomy that you have pursued and whether they were completed or not. 



          Complete
         Incomplete


Course

□

□


Diploma

□

□


Undergraduate
□

□


Postgraduate
□

□
6. Select the approximate total duration of time in astronomy study (e.g. 6 months in diploma + 2 years in master = 2.5 years, select option > 2 years and < 5 years).
 

□ < 1 year

□ > 2 years and < 5 years
□ > 10 years and < 20 years

□ 1-2 years

□ 5-10 years


□ >= 20 years

7. What research path(s) have you taken in the astronomy field?
 ________________________

This questionnaire is divided into two main parts, spiritual beliefs and religious beliefs. 
 For some, spirituality may be directly linked to religion, but not to others. For this reason, you will find the same questions regarding spiritual beliefs and then regarding religious beliefs. I appreciate you answer as SINCERELY and CONSCIOUSLY as possible according to YOUR own criteria of both concepts. 

B. SPIRITUAL BELIEFS
8. Considering the relationship between your spirituality and your endeavour in astronomy, with which of the following statements you are more aligned?

Select a unique option

□ Astronomy reinforces my spirituality

□ Astronomy challenges or contradicts my spirituality

□ Astronomy sometimes reinforces and sometimes challenges my spirituality

□ I do not consider that there is such a relationship
9. How much has astronomy influenced your spirituality?

Select a unique option

□ Too much 
   □ Much 
□ Moderately 
    □ Little 
□ Nothing

10. How much has your spirituality influenced your decision about what line of research to take in astronomy?

Select a unique option

□ Too much 
   □ Much 
□ Moderately 
    □ Little 
□ Nothing
11. Is there any theory (not necessarily proven) of physics or astronomy that you do NOT feel comfortable with because of your spiritual beliefs?

□ Yes 
□ No

If you answered YES to question 11, which theory? ______________________________

12. Have you experienced any kind of pressure from someone or from any institution or organization to stop researching a certain astronomy topic and related to spiritual beliefs?

□ Yes
 □ No

If you answered YES to question 12, from who?

Select one or several options

□ Friend(s) 



□ My spiritual community

□ Family member(s) 


□ The institution where I work/study

□ Work/study colleague(s)

□ Other Which one? __________

C. RELIGIOUS BELIEFS

13. I consider myself
:

Select a unique option

□ Catholic     

□ Christian – Includes evangelic, protestant and pentecostal   

□ Atheist 

□ Agnostic

□ Spiritual but not aligned with a specific religion

□ Don’t know

□ Other  Which? ___________________________

14. Considering the relationship between your religious beliefs and your endeavour in astronomy, with which of the following statements you are more aligned?

Select a unique option

□ Astronomy reinforces my religious beliefs
□ Astronomy challenges or contradicts my religious beliefs
□ Astronomy sometimes reinforces and sometimes challenges my religious beliefs
□ I do not consider that there is such a relationship
15. How much has astronomy influenced your religious beliefs?

Select a unique option

□ Too much 
   □ Much 
□ Moderately 
    □ Little 
□ Nothing
16. How much has your religious beliefs influenced your decision about what line of research to take in astronomy?

Select a unique option

□ Too much 
   □ Much 
□ Moderately 
    □ Little 
□ Nothing

17. Is there any theory (not necessarily proven) of physics or astronomy that you do NOT feel comfortable with because of your religious beliefs?

□ Yes 
□ No

If you answered YES to question 17, which theory? ____________________

18. Have you experienced any kind of pressure from someone or from any institution or organization to stop researching a certain astronomy topic and related to religious beliefs?

□ Yes
 □ No

If you answered YES to question 18, from who?

Select one or several options

□ Friend(s) 



□ My church or religious community

□ Family member(s) 


□ The institution where I work/study

□ Work/study colleague(s)

□ Other Which one? __________

D. BEHAVIOUR CHANGES
19. Have you noticed any change in your day-to-day behaviour (not related to your work or study activities) after you started studying astronomy and that it can be related to the influence that astronomy has had on your life?

□ Yes 
□ No 
□ I do not know

If you answered No to the previous question (# 19), omit question 20.

20. What kind of behavioural change was the perceived one as influenced by astronomy?

Select one or several options.

□ In my personality



□ In the practice of my religion

□ In my relationship with my family

□ In the practice of my spirituality

□ In my relationship with my friends

□ In my relationship with nature

□ In my relationship with strangers

□ On how I environmentally impact planet Earth 

□ Other     Which? ____
E. FINAL CONSIDERATIONS

Something you want to add or deepen? ____________________

I agree to collaborate with an interview to delve into the subject

Yes □ 
No □

I want to receive the academic paper resulting from this research

Yes □ 
No □

If you answered YES to any of the above questions, please write the following information
:

Name ________________________________________________________________________

e-mail ________________________________________________________________________

Phone number. Only if you are willing to collaborate with the interview ___________________

THANK YOU VERY MUCH FOR YOUR TIME!

Appendix 2. Complete results of the questionnaire

I agree that my responses are used in this research project

Yes 
29 (100%)
No    
0 

A. PERSONAL INFORMATION

1.    Age (years)


18-29.9 

6 (20.7%)


30-39.9  KEYWORDS   \* MERGEFORMAT 

9 (31%)
40-49.9 

11 (37.9%)
50-59.9

0
60-69.9

3 (10.3%)
More than 70 

0
2. Gender              

Male

24 (82.8%)
Female

5 (17.2%)
Other

0
3. Nationality
Colombian   
29 (100%)
Other   
1 (The individual was removed from the target group)
4. Residence    

Bogotá   


16 (55.2%)
Another city in Colombia  
6 (20.7%)
Another country

7 (24.1%)
5. Studies.

     
    Complete
         Incomplete


Course

6

0




Diploma

4

0





Undergraduate
13

0




Postgraduate
25

4

6. Select the approximate total duration of time in astronomy study.
< 1 year


0
1-2 years


3 (10.3%)
> 2 years and < 5 years
5 (17.2%)
5-10 years 


14 (48.3)
> 10 years and < 20 years
6 (20.7%)
>= 20 years


1 (3.4%)
7. What research path(s) have you taken in the astronomy field?
28 answers. 
16 answered only 1 path 

7 answered 2 paths

3 answered 3 paths

1 answered 4 paths

1 answered 5 paths

Path’s frequency (ordered from the most to the least frequent)
Cosmology




6

Radioastronomy



5
Exoplanets




3
Stellar astrophysics



3

Galactic and extragalactic astrophysics
2

Planetary physics or sciences


2

Fundamental astronomy


2


Star or stellar formation


2

Galaxies




2

Active Galactic Nucleus (AGNs)

1

Archeoastronomy



1

Astrobiology




1

Astronomical instrumentation


1

Astroparticles




1

Astrophysics computing


1

Astrostadistics




1

Black holes




1

Evolution and activity of comet nucleus
1

Exoplanets host stars



1

Galactic dynamics



1

Large-scale universe



1

Massive objects



1

Observational astronomy


1

Relativist astrophysics


1

Scientific computing



1

Small bodies of the solar system

1

Solar physics




1

Supernova




1

B. SPIRITUAL BELIEFS
8. Considering the relationship between your spirituality and your endeavour in astronomy, with which of the following statements you are more aligned?
Astronomy reinforces my spirituality






10 (34.5%)
Astronomy challenges or contradicts my spirituality




1 (3.4%)
Astronomy sometimes reinforces and sometimes challenges my spirituality
5 (17.2%)
I do not consider that there is such a relationship




13 (44.8%)
9. How much has astronomy influenced your spirituality?
Too much 
5 (17.2%)
Much

4 (13.8%)
Moderately
4 (13.8%)
Little

4 (13.8%)
Nothing
12 (41.4%)
10. How much has your spirituality influenced your decision about what line of research to take in astronomy?
Too much 
2 (6.9%)
Much

1 (3.4%)
Moderately
2 (6.9%)
Little

5 (17.2%)
Nothing
19 (65.5%)
11. Is there any theory (not necessarily proven) of physics or astronomy that you do NOT feel comfortable with because of your spiritual beliefs?

Yes 
28 (96.6%)
No  
1 (3.4%)
If you answered YES to question 11, which theory? 
The only person that answered Yes, did not specified which theory.
12. Have you experienced any kind of pressure from someone or from any institution or organization to stop researching a certain astronomy topic and related to spiritual beliefs?

Yes 
28 (96.6%)

No  
1 (3.4%)

If you answered YES to question 12, from who?

Friend(s) 


0
My spiritual community

0
Family member(s) 

0
The institution where I work/study
1
Work/study colleague(s)
0
Other 




0
C. RELIGIOUS BELIEFS

13. I consider myself:
Catholic 







5 (17.2%)
Christian – Includes evangelic, protestant and pentecostal   

1 (3.4%)
Atheist 







7 (24.1%)
Agnostic







6 (20.7%)
Spiritual but not aligned with a specific religion


7 (24.1%)
Don’t know







1 (3.4%)
Other  








2 (6.8%)

Which?  


1. Dialectical Materialist
2. I was educated in the Catholicism but I understand now that all the religions are the same one. I pray in the Catholic way. Several times I doubt of everything. Sometimes I pay attention to shamanic and indigenous gods and beliefs that I generally do not understand and that they make me doubt. I prefer not to mix my religious beliefs with scientific beliefs.

14. Considering the relationship between your religious beliefs and your endeavour in astronomy, with which of the following statements you are more aligned?
Astronomy reinforces my religious beliefs





6 (20.7%)

Astronomy challenges or contradicts my religious beliefs



1 (3.4%)

Astronomy sometimes reinforces and sometimes challenges my religious beliefs
3 (10.3%)

I do not consider that there is such a relationship




19 (65.5%)
15. How much has astronomy influenced your religious beliefs?
Too much 
3 (10.3%)
Much

3 (10.3%)
Moderately
5 (17.2%)
Little

6 (20.7%)
Nothing
12 (41.4%)
16. How much has your religious beliefs influenced your decision about what line of research to take in astronomy?
Too much 
1 (3.4%)
Much

0
Moderately
0
Little

6 (20.7%)
Nothing
22 (75.9%)
17. Is there any theory (not necessarily proven) of physics or astronomy that you do NOT feel comfortable with because of your religious beliefs?

Yes 
29 (100%)
No  
0
If you answered YES to question 17, which theory?  Not apply.
18. Have you experienced any kind of pressure from someone or from any institution or organization to stop researching a certain astronomy topic and related to religious beliefs?

Yes 
28 (96.6%)

No  
1 (3.4%)

If you answered YES to question 18, from who?

Select one or several options

Friend(s) 


0
My church or religious community
0
Family member(s) 

0
The institution where I work/study
0
Work/study colleague(s)
0
Other 




1

Which one?
Where I worked.
D. BEHAVIOUR CHANGES
19. Have you noticed any change in your day-to-day behaviour (not related to your work or study activities) after you started studying astronomy and that it can be related to the influence that astronomy has had on your life?

Yes 

18 (62.1%)
No  

9 (31%)
I don’t know
2 (6.9%)
20. What kind of behavioural change was the perceived one as influenced by astronomy?

Select one or several options

In my personality




9 
In my relationship with my family


2 

In my relationship with my friends


4
In my relationship with strangers


4


In the practice of my spirituality


2
In the practice of my religion



1
In my relationship with nature


12
On how I environmentally impact planet Earth
8 

Other






0 
E. FINAL CONSIDERATIONS

I agree to collaborate with an interview to delve into the subject

Yes 
23 (79.3%)
No  
6 (20.7%)
I want to receive the academic paper resulting from this research

Yes 
27 (93.1%)
No  
2 (6.9%)
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� Personal and factual (objective) question. To describe the target group and to correlate in the analysis with beliefs questions to see if there is any impact of this demographic feature.
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� The text ‘Your own criteria’ was included to have respect of belief as found in the ‘Responsibilities to participants’ section in BERA, Ethical guidelines, p. 5.


� Personal and inventory (think) question. Describes the influence of astronomy in their beliefs. Supported by William Stoeger’s and Carl Sagan’s statements. NOTE. All questions categorised as Personal, can refer to Nicholas Campion’s idea that all of us have a personal cosmology, a set of beliefs about the way the cosmos is and works, and how we fit into it.


� Personal and inventory (think) question. Describes the influence of astronomy in their beliefs. Supported by Stoeger’s and Sagan’s points of view.


� Personal and inventory (think) question. Describes the influence of beliefs in their astronomy study.  Supported by Stephen Hawking’s description of the history of astronomy and physics where he shows that what scientists believed has influenced research decisions and paths.


� Personal and inventory (think) question. Describes the influence of beliefs in their astronomy study. Supported by Hawking’s point of view.


� Cultural (family, friends, colleagues, institutions, community) and factual (action based) question. Describes the influence of beliefs in their astronomy study.  Supported by Hawking’s and Freya Mathews’ points of view.


� Personal and inventory (think) question. To describe the target group. To compare the target group findings with other surveys done in Colombia and with scientists.


� Personal and inventory (think) question. Describes the influence of astronomy in their beliefs. Supported by Stoeger’s and Sagan’s points of view. Also to compare the target group findings with other surveys done with scientists.


� Personal and inventory (think) question. Describes the influence if any of astronomy in their beliefs. Supported by Stoeger’s and Sagan’s points of view.


� Personal and inventory (think) question. Describes the influence of beliefs in their astronomy study.  Supported by Hawking’s point of view.


� Personal and inventory (think) question. Describes the influence of beliefs in their astronomy study. Supported by Hawking’s point of view.


� Cultural (family, friends, colleagues, institutions, church) and factual (action based) question. Describes the influence of beliefs in their astronomy study.  Supported by Hawking’s and Freya Mathews’ points of view.


� Applies for questions 19 and 20. Personal and Cultural (other people, nature) and factual (action based) questions. Supported by Stoeger’s and Sagan’s points of view.


� In order to comply to the ‘Voluntary Informed Consent’ section in BERA, Ethical guidelines, p. 5.


� To thank for the participant’s time as suggested in the ‘Disclosure’ section in BERA, Ethical guidelines, p. 8.


� This means that people that answered ‘No’ will not give his name, e-mail nor phone number so they will have complete anonymity since I won’t be able to track who answered.


� Original text in spanish: Fui formado en el Catolicismo pero entiendo ahora que todas las religiones son una misma. Oro de la manera católica. Varias veces dudo de todo. A veces presto atención a dioses y creencias chamánicas e indígenas en general que no entiendo y me ponen a dudar. Prefiero no mezclar mis crencias religiosas con científicas.
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