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Abstract
The purpose of this article is to research to what extent the physics teachers’ ideolclJ’g;f-TRODUCTlON

cal ideas are perceived to affect the integration of local cultural and contextual R€search in science education has pointed out that a number of develop-
information in their class. The hypothesis that guides this study is that there shouldi countries have decided to use Western curricula and textbooks in their
no relationship between physics instruction and the teachers’ personal political 5200l In most instances, there is no adaptation of this material to the
liefs. After an exhaustive analysis of 21 interviews conducted with physics teachei@PgCific needs and experiences of local students or the adaptations are
is concluded that teachers’ opinions about this topic are mostly divided. However, dgigrely superficial (Gsern, 1998). This practice is inconsistent with cur-
suggest a tendency of most teachers to see physics and physics education wiff@hPractices in science education that promote a connection between the
ideological lens, especially when they argue that teachers that believe in comm8fUcational system, the cultural context and society in general if we want
wealth and independence status options are more likely to include local cultural aggf€Nce education to be meaningful and effectivesgeh, 1998; Wison,

contextual information to their classes compared with teachers who believe in stat@81). . . .
hood as a status option. The local use of foreign educational materials and textbooks have oc-

K ds: th ind g teacher belief It loniali curred in Puerto Rico throughout its colonial history, being a colony of
ey woras.commonweaith, independence, teacher beliels, cullure, colomalisBnain from 1493 to 1898 and a colony of the United States from 1898 to

multicultural education. 1952. Some scholars even argue that Puerto Rico is still a quasi-colony of

the United States under its Commonwealth statugagIMonce, 1997;

Resumen Carr, 1984; dHnson, 1980). Even though the Commonwealth status al-

El propésito de este articulo es investigar hasta qué punto las ideas politicas del@&s Puerto Rico to have an autonomous form of government, which

maestros de fisica pueden o no afectar la integracion de aspectos contextual@8akes decisions about the educational system, there is still evidence of the

culturales de procedencia local en la clase. Este articulo esta guiado por la hipoteéiluence of the United States on puerto rican educationi$S1994,

que no debe existir relacion entre la ensefianza de la fisica y la posicion ideoldgicd¥EGRON DE MonTiLLA, 1990; Eiza-CoLon, 1989). In recent years, some

los maestros. Luego de un extensivo analisis de entrevistas realizadas a 21 maegif#tries have moved to develop contextually realistic programesr (G

se concluyd que los maestros tienen una opinion dividida acerca de este tema.1§®9). Unfortunately, the development of local science curricula and text-

embargo, se observa en ocasiones una tendencia por parte de los maestros a Vi@@@ks has not been extensive in Puerto Rico, especially at the high school

fisica y su ensefianza con un lente ideolégico, en particular cuando argumentan lﬁ)@L

maestros estadolibristas e independentistas son mas propensos a afiadir aspectdsducators generally agree that education is not an objective system, but

contextuales y culturales comparado con maestros de ideologia estadista. a rather complex interaction that takes place in a specific socio-cultural

gontext (Ri & ApLer, 1997). In other words, culture and education are

Pal lavei i i I I loniali -
alabras claveindependencia, creencias de los maestros, cultura, co omalsmmterrelated, and act reciprocally upon each othari@ 1990). One of the

educacion multicultural.
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most important aspects of the puerto rican culture is political beliefs. There going to influence [his teaching]. However, if it is a person that, de-
seem to be no research data that explore the relationship between thespite his academic preparation, has a closed or narrow mind, then it is
inclusion of local contextual and cultural aspects, the teaching of physics, definitely going to influence.

and the ideological beliefs of the physics teachers. . . . . . .
The purpose of this paper was to determine whether the teacher's conQfelia believed that the problems associated with physics teaching and

ceptions of ideology and political beliefs influence their willingness t Ol't'c."ibl |deolohgy arehlncompatlble. ;She_uselcli th‘?f worgsb reil teacher” to
modify their instruction so that physics become meaningful to puerto ric ﬁsgrlbellt?a.c ers who are not professionally atiected by their pro-state-
students. By meaningful, | mean contextual and culturally relevant to t god beliets:
puerto rican culture. I do not think so; one thing does not have anything to do with the other,
independent of the teacher’s ideology. Once the teacher see the prob-
METHODOLOGY lems associated with [teaching] his students, | do not think he is going
The sampling strategy consisted in visiting as many public high schools to relate [ideological beliefs and teaching] ... For a real teacher, ideo-
as possible in a five-week period. On the first visit, physics teachers were logical issues do not affect his teaching.
identified and contacted. Also, teachers received a brief explanation of th
purpose and procedures of the study, and a questionnaire was provided
they decided to participate on the study. Schools were visited a second titd
to gather completed questionnaires or leave a self-addressed stamped enr have talked with colleagues who are pro-statehood, pro-indepen-
velope for teachers to send their completed questionnaires to the researcher'sience, and pro-commonwealth and most of them do not like the text-
work address. During the last three weeks of data collections, 21 teacherspook. The criticisms to the book develop because it is a poor educa-
were visited a third time for them to be interviewed using a structured- tional instrument, independently of the teachers’ ideology.
interview approach. The criteria for selecting which teachers to interview . ) » .
were both their responses to the research instruments and their geograppfithough most teachers are reluctant to disclose their political beliefs,
cal location. It is the interview data from these 21 teachers that is discuségplas and Pablo admitted that they believed in statehood, but that does
on this paper. Quantitative findings from this research have been reporféti affect their teaching. Nicolas said:

elsewhere (GnzALEz-Espapa and Qiver, 2001). . I am pro-statehood and | do not mix politics with education. If | am an

Although six questions were originally used, only the two questions ey cator, | am here so that students can receive an education, and | am
related to the relationship between the teachers’ political beliefs and their gffective at that, regardiess of my political beliefs. I think that if we can
inclusion of context and cultural relevance will be discussed in this paper. agapt this textbook to the puerto rican reality, we will have better
These questions were: academic achievement.

e|.feonardo is more general in his statement, arguing that political ideol-
% regardless of what status option defends, have no place in education:

« Do you think that a teacher who has a pro-statehood ideology will Béd likewise with Pablo:
less critical of the physics textbook actually used because it was made in It is indifferent for me. What is important for me is the material the

the United States? textbook has, its level of difficulty, and | compared that with the stu-

+ Do you think that teachers who believe in commonwealth and indepen- dents’ academic level, high, regular, low. If | believed in statehood, |
dence will include more aspects of the puerto rican culture in their would not see teaching from that perspective. If | am going to evaluate
physics class? a textbook I need to do it based on what the textbook says.

The analysis of the interview data was as follows. Each audiotapepe of the reasons mentioned to explain why ideology and teaching are
received a code number to preserve the participant's confidentiality related is the perception that science in an objective, rational, and
was transcribed in Spanish into a single word-processing document fiiviased endeavor. For example, Cesar implicitly suggest that scientists

each participant. The data were subsequently rearranged and classifigd science teachers are objective enough not to combine their pro-state-
according to each of the structured interview questions. All the answersyig, ideology with their teaching:

the same questions were placed on a single file, providing the opportunity
to study, compare and contrast all the responses to the same question. Thi$ never thought about questioning my teaching from a partisan per-
process revealed both common responses and contradicting perspectivesspective. | have never seen that perspective with other [science] teach-
which created the categories and patterns that are presented in the nexers as well. If they are scientists, they will not go to the fanatic extreme
sections. The diversity of answers created a large number of categories,of analyzing a book based on political ideology, unless the teacher is a
but these were collapsed into those that were more meaningful and infor- fanatic that sees everything from the point of view of a color [political
mative, as recommended in the qualitative research literatueseLL, parties are identified by colors].

1998; MerriaM, 2001; Riin and Risin, 1995). Representative quotes that Contrary to Cesar, Virginia is explicit about her belief that science can-

_sutppgrteld LheAﬁmergirtlg dcategories were cgrefully translated from Spa’}ia? be tainted by the subjectivism of ideology, pro-statehood in this case.
Into English. reported names are pseudonyms. She also enumerated three aspects that will determine to what extent a
Findings for Question 1 teacher might combine his or her pro-statehood ideas with physics teach-

The majority of the teachers (12 out of 21) said that their ideological)9: teacher p_rofessmnallsm, teacher commitment to the subject area, and
political beliefs are independent of their teaching. However, eight partidfxtPook quality:
pants believed that some pro-statehood teachers, especially those consideregls scientists, we tend to be more neutral in terms of our identity as
“fanatic” and “close-minded” would be less critical of the textbook. The two people: we see ourselves as more global ... Believing in statehood is a
main categories for this question are explored in the following sections. concept that is completely separated, divorced, [of my teaching]. [What
Pro-Statehood Ideals and Teaching are Independent is important is] how | am as a teacher, how committed | am teaching
N _ L hysics, and how practical is the textbook, based on what | want to
Twelve participants reported that the political ideology of pro-statehood fraﬁsmit to my stu%ents, independently of being pro-independence,
teachers should not influence or inform their teaching practices. For ex- pro-statehood or whatever.
ample, Berta proposed the qualities of objectivism and professionalism as o ) . )
the ones who might determine whether a pro-statehood teacher will be les®ne of the participants mentioned a potential conflict that some pro-
critical of the American textbook translated for use in Puerto Rico: statehood teachers might have between their political beliefs and their

) . - ) puerto rican identity. It can be summarized in four rhetorical questions:
If [the physics teacher] is an objective person, committed to what he is

doing [teaching], | think he will separate his political ideology from" To what extent are puerto ri.cans Iil.(e people from the United States.?
what he is doing [professionally]. » To what extent are puerto ricans different from people from the United

. ) . . . States?
Maria also mentioned professionalism as a quality that might affect the.

teachers’ beliefs and actions, in terms of his or her pro-statehood ideals® If° What eoxtent are puerto ricans like people from other Latin American
addition, she used the term open-mindedness in a similar fashion: countries?

) ) ) » To what extent are puerto ricans different from people from other Latin
If the person has an open mind, whose academic preparation hasamerican countries?

reached its goals, then | do not think that [his political beliefs] are
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A percentage of pro-statehooders might see themselves as American as anyone fright not be sound educational decisions; (b) politics and education have
the continental United States. Others believe that puerto ricans are different, butdigparate goals, and (c) the perception that science education should be an
American citizens, puerto ricans have most of the responsibilities and benefits of @fyjective endeavor, while politics are not.
other American citizen. This is definitely an identity conflict that is, in my opinion, On the other hand, a group of teachers believe that politics is influenc-

common among pro-statehooders. ing educational decisions at the teacher level. They argue that our beliefs
. guide all aspects of our life, including our professional decisions. There
Pro-Statehood Ideals and Teaching are Interrelated are historical reasons that support this practice. Because of our colonial (or

Eight participants reported that the political ideology of pro-statehood teach st-colonial) relationship with the United States and the role of this coun-
might influence and inform their teaching practices. For example, Ismael relied on ? as a world power and economy, some puerto rican teachers believe that
knowledge of other teachers to form his opinion about the question: if the physics textbook comes from the United Statasuistbe excellent,
the fact thgPmpared to any local effort in producing a local textbook.
| Something | noticed when analyzing these data was that some teachers
gave answers to two slightly different questions: (a) Do you think that a
teacher who has a pro-statehood ideolady be less critical of the phys-

The book Ismael is talking about is a Spanish translationtabuitz  ics textbook actually used because it was made in the United States? and
and MurpHY (1990). (b) Do you think that a teacher who has a pro-statehood ideshomyid

Hortensia, on the other hand, blame the actual political status (whioé less critical of the physics textbook actually used because it was made in
some people see as ambiguous and temporary) for the way some ghie-United States? The teachers’ responses suggest that ideology and poli-
statehood teachers might be teaching physics: tics is being combined on some occasions, especially by more right-winged
s . . . teachers, but ishould not be combined because it might jeopardize their
Based on the political reality of this country, | think so. A pro-statecy qants’ learning.

L‘;’Ssdeti?ctuzrpvg'llilﬂgglt ;Ztﬁgtwglhi:vgu [of an American textbook] be="", g\ mmary. the majority of the interviewed teachers believe that, as
: scientists, there should be no relationship between political beliefs and

Gustavo presented a more philosophical argument, suggesting that itegching practices for science teachers. They feel that their main objective
almost impossible to act independently of our belief system. He also méhio create an adequate environment for students to learn physics. Political
tioned that pro-statehooders might believe that the textbook in English is\ngelization and biased educational decisions based on ideology should
better option for students: not find a place in puerto rican schools. Furthermore, these teachers be-

N i i ) lieve that only narrow-minded teachers will try to combine both. On the
In my opinion, | think so. We must see things from a reality perspegther hand, a number of teachers argue that the reality is that some teachers
tive. Our beliefs influence on practically all of our activities and ouys make educational decisions based on their political beliefs, arguing that

life. A pro-statehood teacher will be _Iess critical of the textbook. Furpgiefs guide everybody’s actions, including their professional judgment
thermore, a pro-statehood teacher might argue that the textbook shog teaching philosophy.

not be in Spanish, but in english. o ]
Findings for Question 2

Josefina made use of the language issue and of the descriptor fanati . . -
one more time in this section, to acknowledge that some pro-statehooéh contrast to the previous question, this time most of the teachers (12
teachers might be less critical of the textbook they use: out of 18) believed that pro-commonwealth and pro-independence ideolo-
gies can be interrelated with physics education without much opposition.
| think that a pro-statehood teacher will be less critical of the textboolaterestingly, these teachers see this inclusion as a natural consequence of
compared to teachers who believe in commonwealth or independent®ing a puerto rican teacher, and not necessarily as an ideological or politi-
For example, we just receive some books in english. | know that Gal issue. On the other hand, six teachers still believe that political ideology
fanatic pro-statehood teacher might say: ‘very well, we have the texand teaching should be kept independent of each other, regardless of politi-

book in english so students can learn english’. cal beliefs.

Frances qualified some pro-statehood teachers whose teaching is mofdgtAutonomy Ideals and Teaching are Independent _
on their ideological beliefs as narrow-minded. However, she also pointedFor example, Berta argues that since the prescribed high school physics
out that teachers with ideological beliefs other than statehood might alsocbriculum does not include aspects of out local culture, teachers should
narrow-minded too: abstain from teaching physics using their pro-commonwealth or pro-inde-

) ) ) pendence lens:
You can find both statehooders with closed minds and . . N .
“independentistas” with closed minds. They see everything with blinders | 40 not see many [ideological] situations from our everyday lives that
... that make them see things the way they want to see them. Some- can l_)e brought [to the physics cIa_ss] Neltht_ar th_e textbook nor the
times just because something come from the United States they stamp PRYSics curriculum say we should include political issues ... the cur-
it and say: ‘this is the greatest, an American did this. Most statehooders _r|cu|um_ was not designed to |nc|ud_e poI|t|ca] ideologies or political
have this type of vision issues in the classroom. | can see it for a history class, but not for a

' physics class.

Rosa pointed out to a “self-esteem” problem that some pro-statehooder
might have. She also mentioned that although education and ideoloctaa
might not be related in theory, in reality the story is different:

Yes, | believe so, | am completely convinced about that [
some teachers include their ideological beliefs in their teaching].
know a lot of colleagues who defend the book quite much.

olores said that “truly professional” teachers would not let their pro-
monwealth or pro-independence ideology influence their teaching:

It is possible that [a pro-commonwealth or pro-independence teacher]
might be more conscious [about the puerto rican society and culture].
Again, if the teacher is truly a professional, | doubt [that ideology and
teaching might be combined]. If you are a professional, you must
work within your work area, regardless of political matters. Education
should be our politics; that should be our political party. You must start
In summary, these teachers believe that pro-statehood teachers have drom the deficiencies and needs you see in your students.

difficult time teaching physics from an apolitical perspective. Different N .
causes for this phen%rﬁe%on are propose%, like tr?e pglitical status of thd rances statements implied that those teachers who include aspects of

Island, the puerto rican culture, the teachers’ attitude toward their ideolo f puerto rican culture into their physics classes are teaching physics from

or the fact that our belief systems control, to a certain extent, our perso| aﬁ]a&row' _msulalr persptlactlve, when in reality phdeICIS tt)e?Ch?rs S,hOUId
and professional decisions. provide universal examples to promote an increased global culture:

Unfortunately, | think so. The tendency is to find people who, because
of his political ideology and way of thinking, believe that the United
States is better, and it is not always that way. When we go to the praxis,
even when we do not want to see education politicized, there will be
teachers who will reflect his political beliefs to the students.

What is the difference between applying physics here or in the United

DISCUSSION States? It is the same thing. We must have a broader culture. We cannot
Although the majority of the teachers think political ideology and sci- teach physics from a narrow perspective. Physics is for everybody,
ence education should not be related, this majority (60%) is far from not just for Puerto Rico or the United States, but for Mexico, Italy, or
conclusive. The main reasons reported by teachers who believe that ideol-England, it is the same. If people were mature enough [intellectually],
ogy and education should not be combined are: (a) political decisions there will not be any problems in teaching or using a translated book.
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So what if the textbook is a translation from the United States? nation, so | introduce [in class] a number of examples and contexts that

affirm their nationality, their identity ... You do it on purpose, because
ou know that the physics course is not marginal to, but embedded in
context.

Virginia expressed that politics and education should not be related,
although, unlike Frances, she believed that science teachers should mak
science more contextual:

Similarly, Hortensia believe that pro-commonwealth and/or pro-inde-
ndence teachers have more patriotic consciousness and that it is reflected

do with each other. | think that all teachers who love science must ai how they teach physics:

our context and reality to our teaching, not just in physics but in a
sciences ... independently of our political ideas, we must live the We do [include aspects of the puerto rican culture in my physics class]
realities of our country. because we have more patriotic consciousness, above all. Pro-state-

. " hood teachers might have a perspective of puerto rican problems or
In summary, six teachers defended the position that pro-commonwealth things that impact the country, but teachers who believe in indepen-

and pro-independence ideologies should not be used as a pretext to includgjance have a different way of thinking. | do it myself. | do not use
aspects of the puerto rican culture into the physics class. Various rationaleseyampies from things that happen in the United States, but local ex-
were provided to support their stance including teaching professionalism, amples; things that are happening now. '

the fact that the actual curriculum does not prescribe this inclusion and the

idea that including the local culture in a physics class might be limiting and According to Gustavo, pro-independence teachers are much more pre-
misleading. pared to include components of the local culture into the class:

| think [politics and education] are independent. They have nothing 1%?

Pro-Autonomy ldeals and Teaching are Interrelated Definitely. A pro-commonwealth teacher either will leave [the text-
Twelve of the teachers interviewed said that the teachers’ pro-common- book presentation of the content] as is, or will add some cultural
wealth and/or pro-independence ideology might help them in making the aspects. A pro-independence teacher will add much more elements [of
physics class more pertinent to local students by including more aspects ofthe local culture], will make much more changes to the textbook and its

the local culture and context. For example, based on her experience, Mariacontents.

acknowledged that pro-commonwealth and/or pro-independence teacherﬁ] summary, teachers believed that pro-commonwealth and/or pro-in-

do include more local examples in their class, but that they do it sponta}sa‘%- endence teachers might be more prepared to include local cultural as-
ously because they want physics to be as real for their students as pos pects into their physics class and are perceived as being more knowledge-

The tendency is affirmative, they [pro-commonwealth or pro-indeperable about local examples and situations that can enrich their course.
dence teachers] tend to do it [include more aspects of the puerto rican

culture in their physics classes]. At least, that is my experience. Th@ISCUSSION

know what is more pertinent to their students. On the question of whether teachers who believe in commonwealth and

Cesar believed that pro-commonwealth and/or pro-independence teﬁ%}pendence will include more aspects of the puerto rican culture in their

/ ; ics class, the teachers interviewed were still divided. On one side,
?hrz IQ)?:\;? énﬁul:gpwledge to make deeper connections between physicscafif, "~ o' perceived politics and education as independent, arguing

that the professional expertise, and not ideology, should guide teaching;

Surely. It is not that they will add more [aspects of the puerto ricathat teachers must focus on the students’ needs, and that physics is the
culture], but they will go deeper into our culture. For example, insteagame all over the world and should be presented with a global, objective

of calculating the height of the Statue of Liberty, they will use a nativPerspective.

tree. The topic is the same [but the example will be local]. On the opposite position, teachers believed that ideology and education

. . ._are interrelated, mainly as a way to contextualize physics teaching and to
Teresa agreed with Cesar in that pro-commonwealth and/or pro-ln%‘e y y Dy J

q hers k b . qi | q eate consciousness about the students’ nationality, history, culture and
pendence teachers know more about Puerto Rico and its culture and ¢@Batity. Teachers who believe in commonwealth and independence are
text compared to physics teachers from other ideologies. She also -

; . S ceived as more capable of doing this.
tioned that they might know about local research or local realities that cahthe fact that participants reacted differently to the two research ques-
be easily incorporated into the curriculum:

tions, even though they asked essentially the same is very interesting.
| think so, at least | expect so, that they have a more ample concept gjfhough some teachers were firm in their beliefs that politics and educa-
physics and puerto rican culture] ... [Here in Puerto Rico] we ar80ns should be separated, others conditioned their stance on the ideologi-
doing good research work in many [science] areas, that can be inc&@l viewpoint from which the question was presented.
porated [in the physics class], what is our reality. On the other hand, Gustavo brought an excellent point, when he placed
) ) pro-commonwealth and pro-independence teachers in two different cat-
_ Josefina agreed with other teachers about the knowledge of both pha§ories. Based on my experience as a puerto rican, | know that the puerto
ics and the local culture that pro-commonwealth and/or pro-independenf&n political reality is more complex, though. Among statehooders there
teachers have: are right-wingers, left-wingers, and centrists. Among the pro-common-
Of course. I think that they would add 100% puerto rican exampleg\(ealth group, there are also right-wingers, centrists, and left-wingers (which

with puerto rican renowned people, physics teachers, and outstandi® metimes_ agree with some pro-independence_ groups). Among
[local] people in the sciences. | think that a teacher who masters phy&t ependentistas, there are sectors that do not favor violence as a mean to

ics well will use many examples from the puerto rican culture. g(tzgig\ée their ideal and those who prefer armed resistance against the United

Ismael admits being one of those pro-commonwealth and/or pro-inde-| think it might be an interesting follow up study to explore this topic
pendence teachers who include the puerto rican culture into his class. dtieper. Unfortunately, people in Puerto Rico are very cautious in disclos-
reason for doing this is that it helps students in their development as puémtptheir real political beliefs (this may be the reason why about 20% of the
ricans, not just in the area of science: teachers did not answer the ideology question in the written question-
|paire). Interestingly, the evidence from this section suggests that pro-com-

onwealth and pro-independent teachers might be the best sources of
formation and knowledge about how to make the high school physics
&ss more contextually and culturally relevant for puerto rican students.

Yes, | think so. | am totally convinced about that, | even do it myse
When | am teaching physics | exhaust all resources to do it [incluoﬁe]
more aspects of the puerto rican culture in their physics class] becalﬁ
| believe in the development of the individual as a whole.

Leonardo’s experiences and actions in affirming the puerto rican ngONCLUSIONS

tionality and creating meaningful context for his physics students are evi-The analysis of the questions showed that political ideclogy might
dent in his statement: affect professional decisions although, in theory, the “official” position of

the local government is that ideology should not inform classroom deci-
Mions. Interestingly, depending on the ideology of a hypothetical teacher,
85 presented on the questions, the teachers’ stance about the question
athanged significantly in favor of pro-commonwealth and pro-indepen-
S dence teachers as promoters of the local culture and values.

Definitely yes. The reason is very simple. When you want to affir
your nationality, you find the time to do it. In the context of a class,
teacher projects his ideology. My ideology is to make students aw
of the importance of their history, their self-esteem and worth a
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