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An example should be just an example.
Which tasks really check skills?
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The new core curriculum for natural sciences (biology, chemistry, physics and geography) at lower second-
ary school level details each topic and the teaching goals involved, defining the generic skills that a lower
secondary school graduate should possess. The aim of the lower secondary school leaving examination is,
therefore, not only to assess memorisation of specific material but also mastery of more universal skills. The
authors of the article advocate the use of test questions that check the skills included in the core curriculum
and employ unfamiliar examples. In this way, it should be possible to distinguish between cases in which
the student knows the example (remembers the facts), and the one in which they know the principle (have
mastered the skill and know how to apply it in different situations). In addition, an analysis of example tasks
of this type and the results obtained by students solving them, invites the thesis that embedding a task in an
unusual context does not lead to significant increase in its difficulty.

KEywoRrDs: skills assessment, exam, national curriculum, science education, test question.

his article concerns the problem of con-

structing tasks for school testing to as-
sess mastery of specific skills (compared
with tasks that mainly check memorisation
of information). We shall start with a short
discussion of the way in which the issue of
development and assessment of skills is in-
cluded in the new core curriculum and draw
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attention to the worldwide trends with which
the Polish educational reform complies. We
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ing mostly on the importance of the con-
text in which a task is embedded. Finally,
we will discuss several example biology and
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chemistry tasks (originating from the lower
secondary school exam papers and used in
the surveys Laboratorium myslenia (Labora-
tory of thinking) and Diagnoza kompetencji
gimnazjalistow 2011 (Diagnosis of the com-
petences of lower secondary school students
2011) carried out by the Educational Research
Institute, in which a context unknown to the
student is an intentional measure to facilitate
reliable verification of the mastery of a spe-
cific skill.

The authors of the article focus on dis-
cussing tasks in natural science subjects but
the conclusions and recommendations for-
mulated in the conclusions section are of
a more general nature, especially if one con-
siders the fact that core curricula of almost
all subjects taught in the reformed school
system strongly emphasise not only the need
to teach students facts but also to develop
specific skills.

New core curriculum and
development of skills

The current general education core curricu-
lum (MEN, 2009) is written in a language of
requirements, which means that it directly
expresses the expected educational out-
comes. Its authors make us understand that
what the student can do after graduation is
more important than what the student does
at school. Nevertheless, the current core cur-
riculum in greater detail than in the previous
one describes the teaching contents (detailed
requirements) which must be incorporated.
The contents are subordinate to the educa-
tional goals (general requirements), referring
to skills such as drawing conclusions, iden-
tification of causal relations, or analysis of
information, thus skills are of a very general
nature and sometimes cross-curricular.

For proper interpretation of the new core
curriculum and its efficient implementa-
tion, it is essential to understand the inter-
relationships between the teaching contents

(concerning what a lesson is about) and the
implemented educational goals (determin-
ing what a lesson is for). For instance: the
detailed requirements of the geography core
curriculum, point 10.3, contains the follow-
ing provision: “The student analyses graphs
and numerical data concerning the develop-
ment of population and urbanisation in Chi-
na; explains, based on thematic maps, the
differentiation of population distribution on
the Chinese territory” (MEN, 2009, p. 133).
At the contents level, the provision refers
to a specific country, at the skills level, the
provision is of a much more general nature.
The student should not simply memorise
specific facts concerning the development
of population, urbanisation and population
distribution in China, but be able to draw
the right conclusions on the basis of graphs,
numerical data and maps. This specific
requirement is, therefore, consistent with
point I of the general requirements for ge-
ography, which states that a lower second-
ary school graduate “can use plans, maps,
photographies, drawings, graphs, statisti-
cal data, source texts” (MEN, 2009, p. 129).
Thus, it should be expected, that a student
who can e.g. read the value of the demo-
graphic growth for China from a statisti-
cal yearbook, will be able to do the same in
the case of Iceland or Venezuela, although
these states are not mentioned in the core
curriculum.

A similar role is played by the compulsory
experiments described in the core curricula
for natural science subjects. For instance:
when studying biology, the students should,
“plan and carry out experiments to dem-
onstrate that yeasts give off carbon dioxide
during the process of fermentation’, or “check
the impact of a selected factor on sprouting
seeds” (MEN, 2009, p. 65). The aim of carry-
ing out those experiments is not only to learn
about the above-mentioned phenomena, but
also, or maybe above all - to develop the skills
described in point II of the educational goals
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- “Knowledge of the methodology of biologi-
cal research” (MEN, 2009, p. 58). Here, it is
also important that knowledge should be of
a universal nature. It means that the student
who, in accordance with the provisions of
the core curriculum, has learned “to plan,
carry out and document simple biological
experiments, to define the conditions of ex-
periment, to differentiate between the control
and research samples, and to formulate con-
clusions” (MEN, 2009, p. 58), will be able to
apply that knowledge to every simple biologi-
cal experiment, not just to those concerning
fermentation or sprouting of seeds - directly
mentioned in the core curriculum.

This is not, of course, a novel idea. Already
in the previous examination standards (CKE,
2006), it was clearly noted that the student
should be expected not only to memorise
specific information but also search for and
apply it (standard B II), identify and describe
relationships and interdependencies between
facts (standard B III) or use the knowledge
obtained in problem-solving (standard BIV).
According to the new core curriculum, the
assumptions are repeated and emphasised by
introduction of educational goals.

competence
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Skills needed in the 21* century

Stronger emphasis placed on the role of acquir-
ing new skills in the learning process is consis-
tent with the tendencies observed worldwide.
Increasingly becomes the view that transmis-
sion of the knowledge of facts is not in itself the
basic goal of education, but rather the founda-
tion for development of skills which are initially
simple, then progressively more complex. The
approach is based on theoretical models, which
describe learning as development and acquisi-
tion of new competences. An example of such
a model is offered by the so-called SOLO tax-
onomy (Structure of Observed Learning Out-
comes; Bigg and Collis, 1982). It differentiates
between five levels of competence:
= pre-structural level - the student lacks the
competence, cannot address the issue in
any way;
= uni-structural level - the student is able to
address a single aspect of the issue, e.g. call
it or recognise a single element;
= multi-structural level - the student presents
several relevant aspects (lists the elements,
discusses them one by one), but is not able
to describe the relations between them;

r
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Figure 1. Competence levels according to the SOLO taxonomy (based on: http://www.johnbiggs.com.

au/academic/solo-taxonomy/).
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= relational level - the student describes the
relations existing between specific ele-
ments: analyses, compares, identifies cau-
sal relations;
= extended abstract level — the student is
able to generalise, i.e. apply the acquired
knowledge to a new area: reason through
analogy, present hypotheses, reflect and
act creatively.
It should be noted that, further to the SOLO
model, the growth of competences (marked
conventionally on the vertical axis of the
graph in Figure 1) is of a quantitative, rather
than qualitative nature. In this interpreta-
tion, a student who can name the capital ci-
ties of all European countries has not reached
a higher level of competence than his or her
peer who knows only the capital cities of the
countries neighbouring Poland. In the same
way as a transition from knowledge of two
features distinguishing reptiles from amphib-
ians to the case when the student knows, say,
five such features, competence cannot be
said to have grown since is still related to
the multi-structural level. Only the ability
to analyse the meaning of those amphibian
and reptile features in the context of adapta-
tion to the environment infers reaching the
relational level. The extended abstract level
is achieved when a student can describe and
explain those kinds of differences between
various groups of organisms, that is reason
by analogy.

Many other theoretical models also pre-
sent acquiring competences by students in
a hierarchical manner, although both their
classification and the adopted terminology
may differ greatly. The taxonomy of Bloom
(1956) widely known in the USA and still
creatively developed identifies six categories
in the cognitive domain: knowledge, com-
prehension, application, analysis, synthesis
and evaluation. In later modifications of
Bloom’s model, the order of categories was
changed or new ones added (e.g. substituting
“synthesis” with “creation”). In each variant

however, knowledge of facts (memorising)
is the basis, then comprehension, and next
more complex operations like analysis or
evaluation.

Regardless of what term we decide to use
to define those “higher skills”, their signifi-
cance in the contemporary world is growing.
In the era of the information revolution, when
one click of the mouse is enough to find out
what city is the capital of any country in the
world or find basic information about every
Polish reptile, excessive focus on transmis-
sion of knowledge of facts is becoming point-
less. Instead, more and more importance is
attached to the development of skills, includ-
ing higher-order skills, also called complex
skills, those in the above-mentioned models
that correspond to the highest levels or cat-
egories. Thinking or reasoning skills are also
increasingly mentioned, although it seems
that the concept is becoming slightly over-
used due to the high freedom of its interpreta-
tion. Also general or generic skills are defined
separately, that is skills not related to a spe-
cific school subject. They may include: the
ability to associate facts, draw conclusions,
obtain information, learn independently or
cooperate in a team. The skills are currently
perceived as essential, as in the conditions of
the “new economy” of a post-industrial so-
ciety an employee no longer acquires an oc-
cupation for life but must be ready to retrain,
at least partially, and continuously enhance
his or her competences (Kearns, 2001). The
school, which equips the student with a set
of generic skills understood in this way, gives
him or her much greater chances of coping
successfully with the rapidly evolving social
reality, unlike that which conveys mostly
knowledge of facts.

An attempt at formation of the skills
is now clearly defined in the educational
documents of the highest order. In the Key
Competences for Lifelong Learning (Euro-
pean Communities, 2007), which is an an-
nex to a recommendation of the European
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Parliament and Council of 18 December
2006, the characteristic components are de-
fined for each key competence: knowledge,
skills and attitudes. A similar definition of
competences as a combination of know-
ledge, skills, attitudes and values was adopt-
ed in OECD’s DeSeCo programme (OECD,
2005). Stronger emphasis placed on the needs
to develop skills, also the complex ones, can
be also perceived at the level of educational
policy of specific countries. An interesting
study of the ways and consequences of intro-
ducing changes to support the development
of reasoning skills in three very different edu-
cation systems (Northern Ireland, Israel, New
Zealand) has been recently presented by the
Gallagher et al. (2012). The researchers noted,
among other things, the key role played by
changes in the method of exam administra-
tion and assessment in the introduction of
education system reforms. Evaluation of the
performance of the school, whose goal is to
develop students’ skills, is impossible without
appropriate tools enabling reliable measure-
ment of those skills.

How to measure mastery of skills?

The examination system is a very important
factor in shaping the methods of instruction.
If mainly knowledge of facts is checked at
external exams, it can be expected that more
emphasis will be placed on memorising defi-
nitions, dates and formulas in schools. If,
however, also skills specific for the subjects
and cross-curricular skills are checked (e.g.
reasoning, deduction, using source informa-
tion, etc.), there will, with time, be a move-
ment towards developing precisely those
competences. A similar situation occurs at
the level of a single class unit. If the teacher
dedicates classroom time to formation of stu-
dents’ specific skills, but at the same time only
checks knowledge of facts at tests, their stu-
dents will probably focus mainly on memo-
rising the material covered.

The method of checking student compe-
tences needs, therefore, to be adjusted to the
expected teaching outcomes, which means
placing more emphasis on checking the skills
in Poland and many other countries. At the
same time, closed tasks, that is tasks in which
the student selects one of a few response op-
tions, are becoming more and more popular,
both in external examinations and school-
-level tests. In Poland, a part of the lower
secondary school leaving exam dedicated to
natural science subjects is composed exclu-
sively of such tasks. Their popularity derives
mostly from ease of collection, processing and
analysis of the results. Correctness of an an-
swer can be verified by a person who is not
a specialist in a given subject (with the use of
the right answer sheets — or even a machine),
also, doubts concerning interpretation and
objective assessment of students’ statements
are dissipated. This obviously facilitates the
operation of the examination system and
lowers its costs.

Closed tasks are traditionally, although
not fully justifiably, associated with check-
ing knowledge of facts. Importantly, the
popular multiple-choice questions are very
often of this type, but it results not from the
structural constraints, but rather market
needs. As mentioned above, using closed
tasks brings measurable savings. Even more
can be saved (though the investment is not
beneficial in the long run) by buying or
creating tasks that check memorisation of
names, facts and formulas; as those tasks
are the fastest and easiest and simply the
cheapest to create. Toch (2006) draws atten-
tion to the cheap test tasks overflowing the
market, which limit checking knowledge to
facts and warns of their negative impact on
the quality of school instruction. Although
his article discusses the situation that exists
in the United States, where the entities re-
sponsible for examinations simply buy ready
sets of tasks from commercial companies, we
may perceive some similarities in the Polish
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context, since most of the tasks that the Pol-
ish student solves during his or her educa-
tion come from the collections of exercises
available on the market.

It is also a widely held opinion that it
is simply impossible to check the mastery
of skills by means of closed tasks and they
are by nature dedicated only to verification
of the knowledge of facts. The publication
prepared at the University of Queensland,
which explains the SOLO taxonomy, offers
examples of questions verifying subsequent
levels of student’s competence, starting from
the lowest (TEDI, 2006):
= List four species of mosquito.
= List four species of mosquito commonly

found in tropical areas and outline the
main health risk created by each of them.
= List four species of mosquito commonly
found in tropical areas and discuss their (re-
lative) importance in public health programs.
= Discuss how you might judge the relative
importance of similar threats to public
health; in your discussion use various spe-
cies of tropical mosquito as examples.
The very use of expressions like “discuss,
“judge” or “use as examples” in tasks check-
ing higher-order competences suggests the
need to use an open-ended task, in which the
student has the opportunity to express his or
her opinion in a free, longer essay.

Closed tasks, however, although they can-
not substitute longer written essays or oral
answers, are also useful as a way of checking
skills, including those defined as “higher” or
“complex”. Such tasks have been used in the
OECDss international PISA (Programme for
International Student Assessment) survey
for years, or in the SAT and ACT tests used
commonly in the United States during enrol-
ment of candidates to institutions of higher
education. In Poland, work on development of
a methodology to create this type of task has
been performed by experts from the Institute of
Philosophy and Sociology of the Polish Acad-
emy of Sciences (Ostrowska and Spalik, 2010).

The difficult art of developing tasks

Although the use of closed tasks means fa-
cilitation and acceleration of work, their de-
velopment is a difficult and labour-intensive
enterprise. Determination of what is to be
measured by means of a task should always
be the starting point. In this respect, they can
be divided into three categories:
= tasks checking knowledge of facts from
a given subject, which require memori-
sation of specific information rather than
mastering skills;
tasks not requiring memorisation of know-
ledge, butcheckinggeneral, cross-curricular
skills, such as working with the text, reaso-
ning, describing causal relations;
tasks checking subject-specific ~ skills,
which require both the knowledge of facts
from that field, and understanding of the
interrelations between them and the ability
to analyse and interpret them.
From the point of view of a researcher deal-
ing with diagnosis of competences, all three
types of tasks are just as valuable, as only their
joint use can provide a comprehensive picture
of the student’s competence, with precise in-
formation on their weaknesses and strengths.
In the case of school tests or external exams,
where the number of tasks is limited (e.g. at
the lower secondary school leaving exam,
there are only six tasks per single natural sci-
ence subject), tasks from the third category
are particularly commendable. Their use con-
veys a clear message: we expect the student
both to know the facts and to be able to use
them. Confining oneself to tasks from the first
category promotes simple learning of facts,
whereas excessive use of tasks from the sec-
ond category, checking only cross-curricular,
generic skills, leads to a situation where stu-
dent competences within a single subject are
no longer checked.

The structure of a typical multiple-choice
task is presented in Figure 2. The initial part
is defined in the English-language literature
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Figure 2. Structure of a typical closed task on the example of a multiple choice task. The “World re-
cords in running” task from the Teaching Tools Database of the Educational Research Institute is used

(http://bnd.ibe.edu.pl/tool-page/186).

as “stimulus material”, while in Poland it is
usually referred to as simply the “introduc-
tion”. Also the term “source material” is some-
times used, but it only refers to strictly defined
information sources such as a fragment of an
article, a graph or a map. Introduction, on the
other hand, means everything that precedes
the stem, which can include a single-sentence
introduction, a representation of a chemical
reaction or a short description of a real-life
situation. The next part is formed by the in-
struction (stem), which may take an impera-
tive or an interrogative form. At the end, there
are response options, of which one is correct
(key), while the others are called distractors.
In the case of tasks checking knowledge
of facts, the stimulus material is usually dis-
pensable and plays, at best, the role of embel-
lishing the task. There is no point in placing
a description of a school trip to the Tatra

Mountains there, for instance, if a traditional
question about the highest peak in Poland is to
be asked. If however, one wants to check skills,
stimulus material is almost indispensable. In
the above example, there might be included,
for instance, a map of the mountain range and
the student could be asked to read information
concerning the highest peak from it. Thus, we
arrive at the main issue to be discussed, that is
the selection of the appropriate context when
developing tasks for assessing skills. In our
example, the Polish Tatra Mountains should
not be used as the mountain range because
there is a high likelihood that the student will
simply remember the name, and maybe even
the altitude of the peak, and it may be that,
instead of assessing map skills, we will only
check knowledge of the facts.

The main thesis of this article is: to check
skills, it is best to use examples unknown to
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the students in the tasks. We also think that,
despite concerns expressed by some teachers,
a strange, unfamiliar context does not con-
stitute a serious obstacle in solving the task
for the students, as long as they have mas-
tered the relevant skill. To support our thesis,
in the latter part of the article, we will present
several example tasks and juxtapose teachers’
opinions with the results obtained by the stu-
dents solving them.

Methodology of the study

Below, we discuss closed tasks that measure
skills related to natural science subjects. Two
of them are from the exam paper of 2010
(CKE, 2010a). The percentage of students
who correctly solved them was provided by
the Central Examination Board (Centralna
Komisja Egzaminacyjna - CKE, 2010b), and
the teachers’ feedback concerning one of the
tasks originates from interviews carried out
on commission for the Educational Research
Institute (Instytut Badan Edukacyjnych
- IBE) as part of the research programme
Podstawa programowa i rozwdj dydak-
tyk przedmiotowych w opiniach nauczy-
cieli, dyrektoréw szkét oraz uczniow (Core
curriculum and development of teaching
specific subjects according to teachers, prin-
cipals and students) (IBE, forthcoming). The
survey was carried out in autumn 2010 and
involved performing focused group inter-
views (FGI) with lower secondary school
natural science subject teachers'.

The next task discussed comes from the
survey Diagnoza kompetencji gimnazjalistow
2011 carried out by the IBE in cooperation
with the CKE and the regional examina-
tions commissions in December 2011. In the
survey, third grade students from 80 lower
secondary schools (national, representa-
tive random sample) participated. The test

' For more information on the study refer to the IBE’s web-
site at: http://eduentuzjasci.pl/pl/badania.html

component of the survey had a form close
to the lower secondary school leaving exam.
The students solved tasks that checked
knowledge and skills in the scope covered
by the core curriculum for lower secondary
school in Polish, maths, natural science sub-
jects, history and social science. They also
assessed the difficulty level of each task on
ascale of 1 to 4. After completion of the field
component of the survey, a meeting with 156
teachers from participating schools was held
during which the tasks solved by students
were discussed in subject-focused groups,
the questionnaire aimed at collecting the
teachers” feedback on the tasks used in the
survey was distributed. Teachers were asked
to assess the difficulty level of the tasks in the
same way as the students. The results of the
survey were put in the form of a final report
(IBE, 2012a).

The last of the tasks discussed here origi-
nates from the study Laboratorium myslenia
performed by the Science Section of the IBE.
It is a longitudinal study planned for the years
2011-14, in which, by means of closed tasks,
lower secondary school student skills are
being assessed in the natural sciences. Each
year the survey covers first grade students at
a randomly selected upper secondary school
who jointly solve 208 test tasks. The results
of the first cycle of the survey were presented
in the report (IBE, 2012b), while the state-
ments quoted here are teachers’ responses to
questionnaires administered during the con-
ference summarising the first survey cycle in
Warsaw in March, 2012.

Task 1 - “Carob tree”

An example of a task that checks a specific skill,
which uses an example not known to the stu-
dent, is offered by task 25 from the lower sec-
ondary school leaving exam from 2010 (thus
taken by students still covered by the prior core
curriculum). The stimulus material describes
a plant called the carob tree (CKE, 2010a, p. 9):



78 GRAJKOWSKI, OSTROWSKA

It is a tree of the pea family with compound,
paripinnate (with an even number of leaflets)
leaves. Seeds from its ripe pods - tiny, hard,
with very consistent weight (197 milligrams)
- were used as weights.

Four drawings of branches with fruit and
leaves were placed below the description,
and the student was to indicate, which of
them represented the species described. It
may be safely assumed that most of the stu-
dents had never encountered the carob tree
and were not remotely aware how it looked.
However, knowledge of the plant was not
necessary, the task assessed ability to recog-
nise a species based on a description and only
one of the leaves in the pictures had an even
number of leaflets. Nor was the knowledge of
the term “paripinnate” necessary, as the term
was explained in the stimulus material.

The task was one of the easiest in the
whole test — it was correctly solved by 82%,
which infers that students had properly
mastered the skill of interest. Nevertheless,
some opinions criticising the choice of spe-
cies could be heard from the teachers. Here is
a statement from a teacher, coming from an
interview carried out during the study Pod-
stawa programowa i rozwdj dydaktyk przed-
miotowych w opiniach nauczycieli, dyrektoréw
szkot oraz uczniow (IBE, forthcoming):

This year, for instance, I do not know how the
others felt about it, but in our school the bi-
ology teachers were very upset [...] there was
some tree, I don't even remember what tree
right now, its leaves, and the students were to
tell which of pictures, and there were four of
them, matched the tree, which doesn’t grow in
Poland at all. So we think that, in the exam,
there should be for example an oak drawn.
Why on earth should a child know what a tree
looks like, when the tree doesn’t even grow in
Poland?

A clear misunderstanding can be seen here.
The teacher cited thought that the task was
checking knowledge of facts concerning

trees; while in fact, it was checking the skill
of identification of the species based on a de-
scription. If we, in accordance with the pos-
tulate made by the teacher, placed the oak in
the task, a large proportion of students would
probably not need to manifest the measured
skill - they would recognise the tree, as they
simply know what its leaves and fruit look
like. It should be noted that names of spe-
cific species almost never appear in the core
curriculum, which is used to discuss specit-
ic contents and their selection is left to the
authors of textbooks. Therefore, although
any teacher has the right to require his or
her students to know about a specific spe-
cies discussed in the class, it is unacceptable
that there should be questions at the external
exam which would advantage students using
one textbook and put students using a differ-
ent one at a disadvantage. Of course, it may
be presumed that only a tiny minority of stu-
dents cannot recognise an oak tree, but the
issue gains in importance when we consider
less well known examples. The core curricula
for natural science subjects contain state-
ments like: “the student presents the basic
life processes of the unicellular organisms
using the example of a selected autotrophic
protozoan (e.g. euglena) and a heterotrophic
protozoan (e.g. paramecium)” (MEN, 2009,
p. 59), or: “the student demonstrates the re-
lationship between natural conditions and
the direction and efficiency of agricultural
production on the example of agriculture
in France or a different European country;,”
(MEN, 2009, p. 133). The statements clearly
indicate that only examples are mentioned
and what is essential is knowledge of some
general features of protozoa or agricultural
countries. The tasks appearing at the lower
secondary school leaving exam should, there-
fore, refer only to general features, in order
not to put a student who learned them on the
example of, say, chlorella or the Ukraine at
a disadvantage. Most of all, however, it must
be remembered that the goal of education is
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not to provide the student with detailed in-
formation about all Polish trees or every Eu-
ropean country. Instead, the student should
be equipped with a set of skills that would
enable him or her to obtain and consciously
use information of that sort and those skills
would be assessed in tests and examinations.

Task 2 - “Iron ores”

In the same exam paper, there is one task set
in a context unfamiliar to the students, this
time assessing chemistry skills (CKE, 2010a,
p- 7). The task read:

Iron can be obtained from ores by reduction of
the oxide using carbon. Which notation of the
chemical equation is correct?

A) Fe,05 + C > 3Fe + CO,

B) Fe,O; + 3C > 2Fe + CO,

C) Fe,0; + 2C > 2Fe + 2CO,

D) 2Fe,O, + 3C > 4Fe + 3CO,

Neither the past nor the current core cur-
ricula covers the process of obtaining metal-
lic iron, nor any kind of reduction reaction.
However, knowledge of those issues is not
checked in the task discussed. To solve it, the
simple and, significantly, generic skill of bal-
ancing chemical equations is required. Not
even the formula of any chemical compound
present in the equation needs to be known,
they are identical in all four response op-
tions. One must understand, however, what
such notation means (i.e. the numbers used).
As shown by the results of most students,
the use of an unusual example of a chemi-
cal equation did not prevent solution of
the task and 65% of the students taking the
exam gave the right answer (CKE, 2010b).
If the tasks had considered e.g. burning hy-
drogen, the result probably would have been
higher. Then, however, we would not know,
if the students solving it truly demonstrated
the skill of balancing chemical equations,
or were simply mechanically reproducing
a typical school example from memory.

Task 3 - “Neanderthal”

News of the latest achievements in the nat-
ural sciences are a commendable source of
inspiration for creating tasks. Of course, the
point is not to verify students’ knowledge of
the latest discoveries, but to check the skills
described in the core curriculum on a new
example, not discussed at school, which, ad-
ditionally, for at least some of the students,
may turn out to be interesting. Such tasks in-
clude task 4 from the natural science part of
the exam paper of the Diagnoza kompetencji
gimnazjalistow 2011 (IBE, 2012a, p. 11). The
task is presented below:

The Neanderthal is a fossil human, who became

extinct around 25,000 years ago. Researchers

have argued whether he should be considered

to be the direct ancestor of modern humans.

Scientists managed to read the Neanderthal ge-

nome, using his fossilised bones. The research

published in 2010 suggests that 1-4% of genes

in the modern non--African human genome

might come from the Neanderthals. However,

no such genes were found among native Afri-

cans.

Finish the sentence, selecting one of the re-

sponse options provided below.

The discovery described above means that the

Neanderthal:

A) cross-bred with the ancestor of modern hu-
mans.

B) is a direct ancestor of modern humans.

C) had a different genetic code than modern
humans.

D) was superseded by modern humans.

The task gave rise to serious controversies
among the teachers participating in the con-
ference summarising the results of the DKG
survey. They pointed out that the Nean-
derthal does not appear in the biology core
curriculum for the lower secondary school,
and many believed that the complicated text
introducing new, difficult concepts consti-
tuted a serious barrier for students. In the
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questionnaire aimed at collection of the feed-
back, statements like the following were in-
cluded: “Too much of the stimulus material,
many difficult words for the student. At the
very beginning, he or she is discouraged from
further reading the instructions and response
options”; “The Neanderthal is not in the core
curriculum. The student and the parents can
see that in the textbook”; The very word Ne-
anderthal frightened the students. The task
does not check any specific knowledge”;
“[The task checks - author’s note] recep-
tion of information from the media - if the
students are not interested in a given topic,
they will not know”. The teachers respond-
ing to the questionnaire rated the difficulty of
the task at 3.5 points (biology teachers) and
3.3 points (teachers of other natural science
subjects) on a scale of 1 to 4, thus considering
it to be the most difficult in the part dedicated
to biology (IBE, 2012a).

As a matter of fact, however, the task did
not check any knowledge concerning the
Neanderthal, but the ability to interpret the
text based on knowledge of evolution and
genetics in the scope included in the core
curriculum. It should be mentioned that
at the time of performing the survey (De-
cember 2011) the sections on Genetics and
Evolution of Life had not been covered in
most of the schools yet. Nevertheless, 44%
of students solved the task correctly, which
is a value close the test average (IBE, 2012a).
It seems, therefore, that indeed, the ability
to analyse the text was more important and
enabled the student to cope, despite missing
knowledge.

As regards students, they considered the
task to be much easier, assigning the average
of 2.6 points on a scale of 1 to 4 (IBE, 2012a).
Some of the teachers also held opinions dif-
ferent from those quoted above, e.g. “To un-
derstand the question, it is enough to read
it, knowing nothing about the Neanderthal.
The question connects evolutionism and
genetics. Students should be reminded to

read the stimulus material”. The last sen-
tence seems particularly meaningful, as the
teachers present at both conferences (sum-
marising the results of the surveys Diagnoza
kompetenciji gimnazjalistéw 2011 and Labo-
ratorium myslenia) generally agreed that
students solving tasks often fail to read (or
just scan) not only the stimulus material, but
also the instruction. Many conference par-
ticipants linked it to the vanishing ability of
teenagers to focus attention on a longer text,
caused, at least partially, by the contempo-
rary, shorthand and condensed transmission
of information in the media. A point already
mentioned should be remembered here
- stimulus material encountered in tasks ex-
clusively checking facts is dispensable. Since
students are still mostly used to these, it may
be presumed that they had not developed the
habit of close reading of the stimulus mate-
rial, as they had not needed it previously in
tests. The growing popularity of tasks such
as the one quoted above, where close read-
ing of the stimulus material is necessary to
provide the right answer due to the unfamil-
iar context, may result in students starting to
pay more attention to the stimulus material
and the precise meaning of the instruction.

In the case of the three examples already
discussed, the results obtained by students
suggested that the unusual context of the
task did not significantly affect its difficulty.
Finally, we would like to present a task, which
proved extremely difficult, and consider to
what extent the very low percentage of wrong
answers resulted from the use of an example
unknown to the students, and to what extent
it was determined by other factors.

Task 4 - “Hot taste of chilli”

The task was used in the first cycle of the
survey Laboratorium myslenia, and was
then declassified and placed on the national
Teaching Tools Database (Baza Narzedzi Dy-
daktycznych IBE, 2012b):
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Capsaicin is an organic compound responsible for the hot, spicy taste of chilli peppers. The formula

of the compound is presented below.

H\ /H
c—cC
HO*C\\ //C —CH,—NH—C——(CH,),— CH=CH—CH—CH,
c—=cC
/N :
CH,O
Indicate which groups characteristic for chemical compounds can be found in the capsaicin for-
mula.
Group Is it present?
I carboxyl 0 YES/ o NO
1. ester o YES /o NO
IIl.  multiple bonds o YES/ o NO

The students found the task very difficult.
Lack of the carboxyl group was correctly as-
certained by just 33.6% of the respondents,
and lack of the ester group - 49.2%. Only
identification of the multiple bond (72.4% of
correct answers) turned out to be relatively
easy; nevertheless, the whole task was cor-
rectly solved by only 6.9% of people (IBE,
2012b).

According to the teachers participating
in the conference summarising the survey
results, the problem lay in the very complex
chemical formula, which was unknown to
the students. The questionnaire assessing the
task included, among others, the following
statements: “A complex formula - the student
may not undertake [an attempt at solving] the
task”; “This is a task addressed at students in-
terested in chemistry or a competition task”;
“The student will be confused with such inte-
grated knowledge in one complex formula.” Is
it really the case that the use of the capsaicin
formula in the task was a bad idea? Probably
the task, in which the student had been asked
about the presence of the carboxyl group in
the formula of e.g. acetic acid, would not have

raised so much controversy. Yet can we say
that a student who can identify a particular
group only in a compound known from les-
sons can recognise the group? Chemistry
is different from other natural sciences due
to the high number of symbolic notations
(elements, formulas, chemical equations)
and the symbols are used precisely to allow
their arrangement in different ways to create
new information. Someone who cannot read
them does not really know the meaning of
the symbols.

Often, however, as teachers underline,
a difficult, unusual context of the task may
effectively discourage the student from even
attempting to solve it. In the case of a closed
task, now used in the lower secondary
school exam and in the survey Laboratorium
myslenia, it is still difficult to detect a situ-
ation when a given person gave up solving
it, based on results only. Polish students are
well trained in answering test questions and
they know that that even if they do not know
the correct answer, it pays to make a random
guess. In the case of the task discussed, in
a single line, fewer than 3% of the students
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checked nothing, while in the whole task
— fewer than one percent (IBE, 2012b). This
does not infer, however, that others tried
to solve the task - some of them probably
made a random guess without much thought.
Therefore, it is not possible, based on the
results, to determine whether the complex
formula and stimulus material starting with
the word “capsaicin” effectively discouraged
a large proportion of the respondents or if the
cause was mainly insufficient mastery of the
relevant skill.

Taking into account the results obtained
by students solving the three tasks described
above, we incline to the belief that the prob-
lem here was failure to recognise or know the
functional groups, rather than intimidation
by the example used. Similarly, in the other
tasks discussed above, the point was not to
know about the carob tree or the iron ore
reduction reaction or to know about Nean-
derthals. The tasks assessed the skill of recog-
nition of a species based on description, un-
derstanding the essence of chemical equation
notation and interpretation of a text on the
basis of general biological knowledge.

Conclusions

In this article, we tried to prove that tasks
assessing skills should refer to examples un-
known to students and therefore different to
those used in textbooks or traditionally dis-
cussed in the classroom. In such a case, the
student cannot refer to information learned
and has to demonstrate true knowledge of
the relevant skill. We think that tasks con-
structed in this way should appear as often
as possible both in classroom tests and at
external examination. Since the examina-
tion system is a very effective tool to influ-
ence school teaching methods, it should be
expected that placing more emphasis on as-
sessing skills will lead to their better develop-
ment. It is extremely important, though, that
all interested parties in the education system,

including teachers, students and their par-
ents, should have no doubts about what
methods can be employed to assess compe-
tence and why. The statements of teachers
quoted indicate that at least some misunder-
stood the idea of assessing skills, remarking
primarily on the presence of information in
the tasks not covered by the core curricu-
lum. If teachers themselves have these kinds
of doubts, it is difficult to require students
and their parents to fully appreciate the jus-
tification of this method of assessing compe-
tences. Along with introduction of this type
of skill-measuring task to exam papers, text-
books and collections of exercises, appropri-
ate publicity activities should be offered by
institutions responsible for teacher training.
We hope that, in the future, students will not
react to the occurrence of the corab tree, the
Neanderthal or capsaicin with the outcry
“.. but it was not covered in the class!” but
he or she will think “we covered it, but in
a different example”. Indeed, examples dis-
cussed in the classroom constitute only a tiny
fraction of the knowledge available to young
people, and school should focus primarily
on teaching how knowledge can be acquired
and used.
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