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The authors tested a novel approach to the conceptualization and measurement
of a dimension of scientific literacy, the understanding of scientific and techni-
cal terms. Through an analysis of the media’s use of scientific and technical
terms randomly selected from a scientific dictionary, the authors identified the
thirty-one terms most often used in the media. The authors argue that these
terms represent what an individual is expected to know within the bounds of
normal civic discourse. The measure that was developed therefore represents a
conceptualization of a “civically literate” scientific vocabulary that avoids the
possible biases that could be associated with a selection of terms based solely
on experts’ views. Scientific literacy results obtained through the use of the
instrument at the pilot-test level are discussed and contrasted with those
obtained when using the National Science Foundation’s scale, which is the
most widely cited public scientific literacy measurement instrument based on
a more conventional approach to scientific literacy.

Keywords: scientific literacy; measure; instrument; science media; scientific
knowledge



48 Science Communication

Scientific literacy is a topical issue. In Western Europe as well as in the
United States, institutional actors have expressed concern about the rate

of scientific knowledge of the general population (for a review and discus-
sion of why public understanding of science matters, see Gregory and
Miller 1998; Laugksch 2000). In the United States, the National Science
Foundation (NSF), the National Academy of Sciences, and various acade-
mic scholars have pointed out that a scientifically literate population is
needed for democratic processes to properly take place in a society that is
more and more technologically demanding. But if consensus exists on the
need for civic scientific literacy, debate still exists on what constitutes it
and, by extension, how to measure it. Numerous scholars have attempted to
review the state of the debate and to propose adequate conceptualizations
(for a conceptual review of scientific literacy, see Miller 1983; for more
recent discussions, see DeBoer 2000; Laugksch 2000). Although debate on
conceptualization is still active, a review of the research shows that a
number of scholars tend to agree that “civic” scientific literacy is a multi-
dimensional construct that includes (1) a vocabulary of basic scientific con-
structs dimension and (2) a scientific process dimension (a third dimension,
focusing on the social impact of science, has generated less consensus)
(Miller 1998).

The goal of the present article is to propose a completely different
approach to the conceptualization and measure of a specific dimension of
scientific literacy: the understanding of scientific and technical terms, or the
mastery of scientific and technical vocabulary. As we will explain, the novel
aspect of our research is that instead of focusing on what people should
know, normatively, in terms of science and technology vocabulary (on the
basis of an ideal knowledge defined by experts), we focus on what people
can be expected to know in the United States, on the basis of the collective
social decision making of the media, to reveal which scientific constructs
are important. After briefly reviewing how the vocabulary dimension 
has been conceptualized and measured in the past, we present a new con-
ceptualization and the first steps toward the construction of a measurement
instrument. Scientific literacy results obtained through the use of our instru-
ment at the pilot-test level are discussed and contrasted with those obtained
when using NSF items (National Science Board 2000; National Science
Foundation 2002), the most widely cited public scientific literacy measure-
ment instrument, which is based on a more conventional approach to 
scientific literacy.



Scientific Literacy: The Scientific and 
Technological Vocabulary Dimension

Scientific literacy, and by extension the vocabulary dimension, has been
conceptualized and measured in a number of ways. Laugksch (2000) noted
that approaches have varied among the three main interest groups involved 
in scientific literacy: sociologists of science or scientific educators using a
sociological approach to scientific literacy (e.g., Wynne 1991), social scien-
tists and public opinion researchers (e.g., National Science Board 1989, 1991,
1993, 1996, 1998), and mainstream science educators. We focus in this sec-
tion on social science and public opinion research on adult scientific literacy.
(We do not dispute the validity of the sociological approach that relies on
small-scale, context-specific, qualitative studies. However, the method we
developed fits more squarely within the realm public opinion research).

Public opinion and social science research on knowledge of scientific
vocabulary use standardized questions and survey methodology to assess
respondents’ understanding of scientific constructs. These literacy measures
have focused on how well people can report and reproduce knowledge in spe-
cific areas defined by experts (experts specifying a few dimensions along
which people are expected to be knowledgeable). To the degree to which
respondents’ knowledge matches what the experts think they should have,
they are deemed scientifically literate. But what constitutes this knowledge
that experts think the general public should master? The benchmarks for sci-
entific literacy proposed by the American Association for the Advancement
of Science (1989, 1993) are often put forward as representative of this ideal
knowledge.

Miller (1998) argued that “the range of constructs developed by project
2061 provides a useful approximation of the range of substantive concepts
that might constitute the universe of relevant constructs [for scientific con-
struct understanding]” (p. 208).1 Noting, however, that for obvious reasons,
a survey cannot include a lengthy list of items, Miller and his collaborators
identified in the late 1980s “a set of basic scientific constructs, such as
‘atomic structure’ or ‘DNA,’ that are the intellectual foundation for reading
and understanding contemporary issues but which will have a longer dura-
bility than specific terms” (p. 205). The original set of knowledge con-
structs was later refined (Miller 1998). Miller’s framework has served as the
basis of almost all recent surveys in scientific literacy (Laugksch and
Spargo 1996). A test of knowledge of the core set of constructs has been
included in the biennial National Science Board (1989, 1991, 1993, 1996,
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1998) Science and Engineering Indicators surveys since the late 1980s and
was used in a number of other countries as well (Miller 1996, cited in
Miller 1998). Such surveys used open-ended questions, true-false items,
and multiple-choice items to assess scientific construct understanding
(Miller 1998). Recent Science and Engineering Indicators studies included
20 items pertaining to construct understanding (National Science Board
2000). Although Miller (1998) pointed out that potentially more than 100
constructs developed in Project 2061 could be included in an instrument
measuring construct understanding, he did not specify how the 20 final
items were selected. It seems likely that their selection was left to experts’
discretion.

Extending Miller’s (1998) work into the science education realm, Laugksch
and Spargo (1996) used the American Association for the Advancement of
Science’s “Science for All Americans” more methodologically as a basis for
the development of 472 true-false items measuring different dimensions of sci-
entific literacy, including among them the vocabulary dimension. These items
were validated by panels of experts that included fellows of the Royal Society
of South Africa and university lecturers. Here again, experts were used 
to define the ideal knowledge the population was supposed to achieve, and
then choices had to be made to define which items would be included in a
questionnaire, which obviously could not cover 472 items.

The assessment of public knowledge of scientific vocabulary has been
included in a number of studies of public scientific literacy. We noted that
such measures relied on an “ideal” knowledge for the definition of the terms
people should be expected to know, with subjectivity remaining in the selec-
tion of the limited number of terms that would be included in the question-
naire. When experts decide what the appropriate vocabulary to test is, there
is the possibility that biases and prejudices of the scientific community can
influence the overall definition of literacy. Moreover, this type of approach is
likely to generate criticism from the social sciences. One of the interesting
problems in the vocabulary research, therefore, is how to select a limited
number of terms people should be expected to know. A novel way to
approach the issue is to think not about what citizens should ideally know but
what they do know relative to what they can be expected to know.

Media as a Source for Scientific Knowledge

Mass media are the main source of scientific information for the gen-
eral public (Friedman, Dunwoody, and Rogers 1986; Gerbner, Gross, and
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Signorielli 1981; LaFollette 1990; Nelkin 1995). This is not only because
science and scientists are portrayed in the mass media on a daily basis
(LaFollette 1990; Nelkin 1995). It is also because media are the most avail-
able and sometimes the only sources for most of the public to gain infor-
mation about scientific discoveries, controversies, and events and the work
of scientists. Indeed, Nisbet and his colleagues (2002) found a positive rela-
tionship between the use of science magazines and science television and
factual scientific knowledge, as well as a positive relationship between the
use of general newspapers and science magazines and procedural scientific
knowledge, after controlling for age, gender, and general education.

Mass media are very often seen as substitute “symbolic sites” for a
public debate (Gumpert and Drucker 1994). If citizens know scientific and
technological terms they see frequently in the media, one could argue that
they are scientifically literate within the bounds of normal civic discourse.
If, on the other hand, people do not show familiarity even with terms that
are frequently covered in the media, their literacy can be termed low. The
method for selecting terms for a literacy test that is reported in the present
study therefore relied on an analysis of media coverage to determine which
terms are the ones that citizens would be exposed to frequently, terms that
constitute a “civically literate” scientific vocabulary.

Educational researchers have in the past used mass media as a starting
point for the conceptualization of scientific literacy exercise. Notably,
Koelsche (1965) attempted to define what people needed to know about
science by extracting terms from the mass media. He identified 175 basic sci-
entific principles and 693 vocabulary items in nearly three thousand science-
related news items that were published over a six-month period in 1962 and
1963 in a variety of magazines, both technical and general. Koelsche used
these terms merely to show what a scientifically literate person might be
expected to understand:

Scientific literacy is a level of science education achieved by people when
their backgrounds in science are such that they can understand, interpret, and
interrelate scientific phenomena with facility, and form relevant and inde-
pendent conclusions from information acquired through the mass media of
communication. (P. 723)

Although Koelsche (1965) used the news as a starting point to define what
people needed to know about science, he was more interested in the process
leading to specific levels of scientific literacy (i.e., science education) than in
their measure per se. As an educator, he believed that educational settings
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would provide individuals with the scientific background they needed to com-
prehend the news. Our approach is more pragmatic. Most adults in the United
Stated receive most scientific information through general mass media (such
as general magazines, television, and newspapers; Nelkin 1995). Of course,
there are other sources people might tap, including science education, inter-
personal discussion, and specialized media. But the bulk of people gain their
knowledge about science concepts through exposure to mass media.

The Current Study

Given the above assumptions, it makes little sense to test whether people
understand concepts that are not discussed frequently in the mass media.
Following Koelsche’s (1965) approach, we decided to develop a scientific-
vocabulary instrument by using terms that appear frequently in mass media.
A pilot test of the instrument was then conducted, with two goals in mind.

First, we wanted to refine our instrument by (1) testing individual items
to identify potential problems, (2) discussing wording and formatting issues
with the respondents, (3) identifying items that could be used as an aggre-
gated index and assessing reliability, and (4) assessing validity by compar-
ing the results obtained with the media scientific literacy instrument with
results obtained using the NSF’s scientific literacy items.

Second, as an exploratory analysis, we also wanted to confirm that the
use of mass media was indeed related to scientific literacy. We therefore
explored the effect of newspaper exposure on scientific literacy when con-
trolling for the effects of science education, gender, and age and the effect
of television exposure on scientific literacy when controlling for the same
demographic variables.

The next section details the methodology followed for (1) the develop-
ment of the media scientific literacy instrument and (2) the pilot test of the
instrument.

Methods

Development of the Media Scientific Literacy Instrument

List of Terms

Our goal was to identify the scientific terms that are the most often used
in printed media. We could have chosen as an approach to duplicate
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Koelsche’s (1965) by systematically reading a random sample of news sto-
ries appearing over a period of time in major print media outlets and identi-
fying the scientific terms used most in these stories. Obviously, this approach
is problematic because it relies on an unambiguous definition of a “scientific
term,” making it difficult to attain high intercoder reliability. We therefore
decided to use as a first step a source of agreed-on scientific terms. We chose
the Oxford Dictionary of Science (Isaacs, Daintith, and Martin 1999); though
there are many other sources, this presented a manageable initial list of about
9,000 terms while comprehensively covering biology (including human
biology), chemistry, physics, the earth sciences, and astronomy. We used a
systematic sampling method based on a random series of ten numbers to
select a term from every page of the dictionary. We excluded from the gener-
ated list terms that might be used in contexts other than scientific (these were
usually terms with significant ambiguities, such as Euclid, which could refer
both to the geometer or to a location in Ohio) and strictly mathematical terms
and concepts. This yielded a list of 896 terms.

The 896 randomly generated scientific terms were just the starting point of
our enterprise and were a way for us to avoid potential bias in our definition
of a scientific term. Of course, our initial sampling procedure might have
missed many important concepts; the goal was to use this initial list to ulti-
mately create a list of terms with significant media presence. Rather than rely-
ing on the subjective decisions of scientific experts to obtain our final list of
terms, we wanted to rely on the collective social decision making of the media,
its sources, and its audiences to reveal which terms were important. The ran-
domly generated 896 terms were therefore used as keywords to search the
“major newspapers” category of the Lexis-Nexis database to assess how often
(i.e., in how many articles) each term appeared in the total corpus of major
newspapers. We then selected the top 5 percent most frequently cited terms.
Finally, to have a comparable view of the rate of appearance of each of these
terms in the media, we calculated their rates of appearance for an average ran-
domly constructed week between 1985 and 2000 (1985 was chosen because
most of the general newspapers available through Lexis-Nexis do not have
online access for issues prior to 1985). Using a randomly constructed week
would limit the impact a particularly important event could have on the rate of
appearance of a term. The resulting list of vocabulary terms sorted by descend-
ing corresponding appearance rate is presented in Table 1.

Development of the Instrument

Although open-ended questions have been shown to provide a better mea-
sure of understanding than closed-ended questions (Miller 1998), we decided
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not to use this format for the following reasons. First, some of our terms were
complex and might generate lengthy open-ended responses that would be
hard to interpret. Second, open-ended questions might be misinterpreted by
the respondents, which would lead to responses unrelated to our intent.
Finally, we wanted to minimize a possible bias in coders’ interpretations of
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Table 1
Five Percent Most Frequently Used Scientific and Technical 

Terms and Rates of Appearance for an Average Constructed Week

Average 
Term Week Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7

Aluminum 196.57 1,000 93 39 83 15 67 79
Petroleum 173.86 301 213 91 145 108 197 162
Satellite 139.14 204 162 114 227 52 86 129
Moon 110.86 123 144 133 144 33 82 117
Solar energy 100.57 33 654 0 6 5 4 2
Temperature 90.57 96 93 122 109 44 80 90
Nuclear weapons 89.57 70 60 39 115 168 57 118
Hurricane 82.43 77 197 61 82 6 76 78
Lightning 66.29 17 158 124 55 10 45 55
Infection 57.57 67 62 78 75 15 58 48
Earthquake 51.29 39 58 40 66 15 33 108
Electronic mail 51.29 96 24 9 207 2 9 12
Watt 48.71 53 43 37 57 28 59 64
Nova 46.71 55 55 44 59 16 42 56
Fiber optic 46.14 107 39 17 80 8 25 47
Bacteria 45.14 135 35 30 50 11 26 29
Genetic engineering 43.71 112 19 6 143 11 6 9
World Wide Web 43.57 34 123 83 55 0 0 10
Protein 39.29 62 46 19 51 6 16 75
Gill 36.00 46 40 27 39 15 39 46
Microprocessor 35.86 49 43 20 25 12 31 71
Asbestos 28.43 26 29 20 23 13 51 37
X-rays 27.29 21 31 22 26 6 44 41
Compact disc 23.00 18 37 19 18 8 26 35
Gram 20.57 28 24 19 22 3 19 29
Vaccination 17.86 21 14 5 19 5 32 29
Flora 15.57 15 18 12 33 6 13 12
Sulfur 14.14 13 32 8 19 5 9 13
Irrigation 13.86 19 20 10 31 4 7 6
Tornado 13.86 16 9 12 26 2 13 19
LSD 11.43 2 17 9 12 4 10 26



the respondents’ answers, which is always a challenge for the analysis of
open-ended responses (Babbie 2004).

Another alternative could have been to choose a true-false format, which
is the format most often used in scientific-knowledge-related indices. The
true-false format was not our choice because a respondent could end up
with the correct answer by pure chance. In other words, if one must choose
between two answers, there is a 50 percent chance that one will end up with
the correct answer independently of one’s knowledge.

“Fill-in-the-blank” items therefore seemed like a good compromise.
They eliminate the risk for correct answers due to chance, and they do not
have the shortcomings linked to the use of open-ended questions.

The wording of the questionnaire items was based on the Oxford
Dictionary of Science (Isaacs, Daintith, and Martin 1999). We are aware
that such a procedure could be criticized for falling within a “deficit model”
(Irwin and Wynne 1996) that assumes that scientists’ knowledge is “better”
than common sense or lay knowledge. However, because we needed
agreed-on definitions that could be systematically used for all the terms,
dictionary definitions were used as the basis for our questionnaire items.
Two examples of items are as follows:

• The production of immunity in an individual by artificial means is called
[vaccination].

• [Genetic engineering] is the technique involved in altering the characteris-
tics of an organism by inserting genes from another organism into its DNA.

The 31 items used the format presented above (with slight differences
among items in terms of length of the items and type of information pro-
vided) and were randomly ordered in the instrument (see Appendix A for
the complete instrument).

Pilot Testing the Instrument

Sample

One hundred twenty undergraduate students from communication classes
at a large northeastern university were asked to complete the instrument. The
classes drew students from a variety of science and social sciences majors.

Measures

Alternative measure of scientific literacy (conventional scientific literacy
instrument). As explained earlier, we wanted to compare scientific literacy

Brossard, Shanahan / Scientific Literacy 55



results obtained through the use of our instrument with those obtained when
using a “conventional scientific literacy” measurement instrument. Because
we were testing a relatively large number of items in our experimental instru-
ment, we did not want to include a long measure for the comparative one. We
therefore chose to use the nine items included in the Index of Scientific
Construct Understanding used for the 1998 Science and Engineering
Indicators survey (National Science Board 1998). The index included three
true-false items, three short-answer items, and three open-ended questions
(see Appendix B). The responses were coded as correct (1) or incorrect (0),
and an additive index was computed. The nine-item index (ranging from 
0 to 9) had a Cronbach’s α reliability coefficient of .70 (M = 7.9, SD = 1.84).

Media measures. General newspaper use was measured with a question
that asked respondents how many days a week they read newspaper, with
less than one day per week coded 1, one to two days coded 2, three to four
days coded 3, five to six days coded 4, and daily coded 5 (M = 2.29 days,
SD = 1.27 days)

General television use was measured by a question that asked the
respondents the average number of minutes of television they watched per
day (M = 68.24 minutes, SD = 63.99 minutes).

Demographic variables. Age was assessed by an open-ended continuous
item (M = 21.23 years, SD = 3 years), and gender was coded as 0 = male and
1 = female (65 percent). Science education was measured with a question
asking the respondents how may high school and college science and math
classes they had taken (11.4 percent had taken five or fewer science classes,
29.3 percent six to eight classes, and 56.9 percent nine or more classes).

Results and Discussion

The purpose of this study was to use a novel approach for the conceptual-
ization and measurement of a specific dimension of scientific literacy: the
knowledge of scientific and technical vocabulary. Our conceptualization of
this dimension was based on an analysis of media use of 896 scientific and
technical terms randomly selected from a scientific dictionary and on the
selection of the 5 percent most frequently used terms. Rather than on experts’
views of what citizens should know, our instrument was based on the collec-
tive decision making of the media. We argue that the 31 terms most often
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used in the media that were obtained using our method represent what an
individual is expected to know within the bounds of normal civic discourse
and represent a conceptualization of a civically literate scientific vocabulary
that avoids the possible biases that could be associated with a selection of
terms based solely on experts’ views.

Figure 1 shows the overall distribution of the terms and the rates of
appearance of selected terms.

Figure 1 represents a classic type of word frequency distribution; it fol-
lows Zipf’s law of word frequency distribution.2 The reader should keep in
mind that even the terms in Figure 1 that appear less often were, however,
among the 5 percent most cited scientific terms in the general news category
in the Lexis-Nexis database, for all the available dates. For example, the term
LSD (which was used in 11.43 articles during the constructed week) was used
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in 518 articles in the past year, compared with the term oleic acid, which we
discarded, used in only 21 articles for a period of fifteen years.

The results of the pilot test of the instrument are encouraging, with the
media scientific literacy instrument showing potential as a measure of sci-
entific literacy. We tested knowledge of 31 scientific and technical terms
and obtained a mean of 16.55 (SD = 5.29) for a sample. The main comment
on the questionnaire was related to its length. Obviously, future research
should attempt to shorten the instrument.

We also tested the assumption that media use was related to scientific lit-
eracy, as other studies have suggested (television exposure being negatively
related and newspaper use positively related to scientific literacy). However,
there was not enough statistical evidence to conclude that either newspaper
use or television exposure was related to scientific literacy, as measured by
the media scientific literacy measure, or to the NSF scientific literacy mea-
sure used in this study.

So why is our measure better than the conventional measures of scien-
tific literacy? The NSF scientific literacy measure used in this study pro-
duced a mean response of 7.8 (SD = 1.89) and hence did not induce a lot of
variance in our sample. However, we found a positive relationship between
media scientific literacy and NSF scientific literacy when controlling for
age, gender, and science education (partial β = .55, p < .001). Obviously,
the two items measured knowledge of scientific terms. But our measure has
the crucial advantage of representing a societal view of what is important
about science at certain points in time, whereas the NSF measure, more sta-
tic, represents only what experts think is important at certain points in time.
Our measure is based on 20 years of media coverage. It could be argued that
media are not the only sources of scientific information. However, even if
it is the case for a small fraction of the population, media still represent the
space where public debate takes place, and therefore the measure still
makes sense. If one does believe that a measure of scientific literacy is
important, relying on a more collective view of what is indeed important to
know might be the way to go.

Our approach also allows for the update of the instrument in a timely 
fashion. With scientific knowledge rapidly evolving, new terms may appear in
the media, or the rate of appearance of certain terms may completely change.
However, this should not affect the durability of our measure. We imagine that
the instrument would be updated every year, with longitudinal studies using
only a media scientific literacy total score as a rate of comparison. The over-
all conceptualization relying on the concept of media scientific literacy would
imply that knowledge of individual items themselves is of little interest.
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Obviously, our approach is not flawless. Our instrument is dry, and the
definition used for each scientific term has a dictionary feeling. Further stud-
ies might look for ways to assess understanding of the terms outside of the
conventionally accepted dictionary definitions. We used 20 years of media
coverage for this exploratory study, mainly because of resource constraints
related to data availability in Lexis-Nexis. One might choose to use major
technological changes as the basis for the timeline of coverage to take under
consideration. For example, analysis could start with the area of computer
science, or with the advance of genomics, to produce new terms to update
the initial list. Finally, our study used a sample of college students to pilot
test the instrument. Although the students were drawn from large introduc-
tory classes with diverse scientific backgrounds, the sample was obviously
not representative of the general population. It did, however, allow us to test
our approach. Further studies should continue this exploration.

Appendix A
Media Scientific Literacy Questionnaire

A. Please complete the following statements to the best of your knowledge, with
one or two words.
We expect that you will have trouble with many of the statements. If you do not
know the answer, just write “don’t know.”

1. A star that over a period of only a few days becomes 100 – 1000 times brighter
than it once was, is called a [nova].

2. [Genetic engineering] is the technique involved in altering the characters of an
organism by inserting genes from another organism into its DNA.

3. The device that is the central processing unit of most smaller, personal comput-
ers is also called a [microprocessor].

4. A 120 mm disk on which there is a digital recording of audio information, pro-
viding high quality recording and reproduction of music, speech, etc., is called a
[compact disc].

5. [LSD] is a chemical derivative of lysergic acid that has potent hallucinogenic
properties.

6. A [gill] is the respiratory organ used by aquatic animals to obtain oxygen from
the surrounding water.

7. [Aluminum] is a silvery-white lustrous metallic element which is highly reactive,
lightweight, strong (when alloyed), corrosive, resistant, and electrically conduc-
tive. These features make it suitable for a variety of uses, including vehicle and
aircraft construction, building and overhead power cables.
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8. [Fiber optic] systems use threads that conduct light to transmit information in
the form of coded pulses or fragmented images, from a source to a receiver.

9. The diverse group of ubiquitous microorganisms all of which consist of a single
cell which lacks a distinct nuclear membrane and has a cell wall of a unique
composition is referred to as [bacteria].

10. The invasion of any living organism by disease-causing microorganisms which
proceed to establish themselves, multiply and produce various symptoms in
their host is called an [infection].

11. The provision of water for crops by artificial methods; for example by con-
structing pipe systems, ditches, and canals is called [irrigation].

12. A sudden movement or fracturing within the earth’s lithosphere causing a series
of shocks is called a(n) [earthquake]. It can range from a mild tremor to a large
scale earth movement, causing extensive damage over a wide area.

13. A tropical cyclone with surface wind speeds in excess of 64 knots that occurs in the
North Atlantic Ocean, Caribbean Sea, or the Gulf of Mexico is a(n) [hurricane].

14. This is a fibrous mineral with widespread commercial use because of its resis-
tance to heat, chemical inertness and high electrical resistance. The fibers may
be spun and woven into fireproof cloth for use in protective clothing and cur-
tains or molded into blocks. In the 1970’s it was discovered that the short fiber
form of this mineral can cause serious lung disorders which has in turn limited
its use. This mineral is [asbestos].

15. The earth’s only natural satellite is the [moon].
16. All the plant life present in a given habitat at a given time constitutes the [flora]

of that habitat.
17. [Proteins] are any of a large group of organic compounds found in all living

organisms. They comprise carbon, hydrogen, oxygen, and nitrogen, and most
also contain sulphur. Their molecules consist of one or several long chains of
amino acids linked in a characteristic sequence.

18. Weapons in which an explosion is caused by nuclear fission, nuclear fusion or
a combination of both are called [nuclear weapons].

19. A violently rotating column of air, usually made visible by a funnel cloud,
which may reach the ground surface, is called a [tornado].

20. [Lightning] is a high-energy luminous electrical discharge that passes between
a charged cloud and a point on the surface of the earth, between two charged
clouds, or between oppositely charged layers of the same cloud.

21. The yellow non-metallic element, whose symbol on the periodic table of ele-
ments is S, is [sulfur].

22. The “Systeme International” (SI) unit of power, defined as a power of one joule
per second is the [watt], widely used in electrical contexts.

23. The [World Wide Web] is a computer based information service. It is a hyper-
media system distributed over a large number of computer sites that allows users
to view and retrieve information from documents containing links.
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24. Individuals use [electronic mail] to send messages, documents, etc., between
computer systems.

25. One thousandth of a kilogram is a [gram].
26. [Petroleum] is a naturally occurring oil that consists chiefly of hydrocarbons. In

its unrefined form it is known as crude oil.
27. [X-rays] are electromagnetic radiations of shorter wavelength. They are used

medically and industrially to examine internal structures.
28. A relatively small natural body that orbits a planet or a man-made spacecraft

that orbits the earth, sun, moon or a planet is called a(n) [satellite].
29. The electromagnetic energy radiated from the sun is called [solar energy].
30. The property of a body or region of space that determines whether or not there

will be a net flow of heat into it or out of it from a neighboring body or region
and in which direction the heat will flow is called the [temperature].

31. The production of immunity in an individual by artificial means is called 
[vaccination].

Appendix B
Conventional Scientific Literacy Questionnaire

Now please answer the following questions about scientific terms and concepts.

1. All radioactivity is man-made.
True False

2. Electrons are smaller than atoms.
True False

3. The earliest humans lived at the same time as the dinosaurs.
True False

4. The continents on which we live have been moving their location for millions
of years and will continue to move in the future.
True False

5. Which travels faster: light or sound?
__________

6. Does the Earth go around the Sun, or does the Sun go around the Earth?
__________

7. How long does it take for the Earth to go around the Sun: one day, one month,
or one year?
_________

8. Please tell us, in your own words, what is DNA?
9. Please tell us in your own words, what is a molecule?

10. Please tell us, in your own words, what is radiation?
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Notes

1. Miller’s conceptualization of scientific literacy includes scientific-construct understand-
ing and scientific-process understanding.

2. Zipf’s law states that “the probability of occurrence of words or other items starts high and
tapers off. Thus, a few occur very often while many others occur rarely” (Pn ≈ 1/na, where Pn is
the frequency of occurrence of the nth ranked item and a is close to 1; National Institute of
Standards and Technology 2005).
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