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Introduction and research question 
The increasing implementation of inquiry 

based tasks into science subjects reveals the prob-
lem with assessing the pupils’ performance during 
these activities. Short and final summative as-
sessment of the pupil’s performance is not appro-
priate method due to the lack of possibility to 
observe pupil’s progress during the whole inquiry 
task and in all its steps.  

Inquiry based tasks contain specific steps, 
from identifying the research question, formu-
lating the hypothesis, planning and performing 
own experiments, analyzing and interpreting 
gained data to summary of results and using the 
models (Anderson, 2002). Thus, it is convenient 
to have assessing method which is able to pro-
vide the information about pupil’s achievement 
in real time, which goals s/he has already achieved 
and mainly which part of his/her work needs 
some improvement for the achievement of the se-
lected goal.  

Popham [2006; 2008] characterizes forma-
tive assessment as a process in which the infor-
mation gained from the assessment is used for 
the improvement of next steps in the teaching-
learning process and to help pupils to reach the 
selected goals. The proper timing and implemen-
tation of formative assessment can lead to the 
improvement of progress in teaching-learning 

process and also to better understanding of par-
ticular steps during the inquiry process and their 
acquirement after that [Melmer a kol., 2008; 
Black a Wiliam, 1998]. 

The formative assessment can include vari-
ous methods, from self-assessment, peer-assess-
ment to teacher’s assessment and it can also moni-
tor various aspects of teaching-learning process. 
These methods have certain common features 
and their purpose is to help pupils in the learning 
process. Peer-assessment is one of the formative 
assessment methods. Pupils evaluate the quality 
of peer’s work or level of his/her performance. 
Afterwards they decide to what extent the peer 
has met set goals or criterions and guide him to 
improve his work and get closer to the criterions. 
Decisions how to reach next learning steps are 
made on the base of pupil peer assessment or 
self-assessment and feedback is given to the pu-
pils directly from their peers. Topping [2009, 
2013] found out a positive correlation between 
pupils’ achievement and peer-assessment as the 
formative assessment methods. Pupils who were 
involved in the peer-assessment process (e.g. point 
to strengths and weaknesses of peer’s project, 
suggest the changes etc.) submitted better own 
works afterwards compared with pupils who re-
ceived feedback from teacher and were not in-
volved in the peer-assessment. 
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assessment, specifically peer-assessment. The de-
tails related to each group are summed up in  
the Fig. 2. 

The research team had many research ques-
tions to deal with. Some of them were common 
questions for all project partners, the others were 
related specifically to Czech educational environ-
ment. The main research question was the compa-
rison of formative and summative assessment and 
the study of their potential in inquiry-based tasks. 
In this paper we present the results of partial study 
in which we were interested in pupils’ attitudes to 
formative assessment and their reaction during 
assessing their peers. The main research questions 
were the following ones: 1) Do pupils accept peer 
assessment and use it for improvement of their 
products?; 2) Do they take peer assessment se-
riously, ignore it, or direct boycott it?; 3) How do 
pupils react to the assessment from classmates?; 
and 4) Do they prefer assessment from their peers 
to evaluating from teachers? 

 
Method of the empirical investigation 
The peer-assessment as the formative as-

sessment method was implemented into the in-
quiry biology lessons at primary and lower se-
condary level at selected schools in the Czech 
Republic. As it was stated above there were  
2 local research groups focused on biology lessons, 
first one at primary level and the second one at 
lower secondary level. The research had 3 rounds 
and there were performed interviews with the 
teachers as well as with all pupils before the start 
of the research and immediately after finishing it. 

In the experimental session, pupils designed 
their own experiment and their designs were as-
sessed by their peers. In total 291 pupils and  
12 teachers at 8 schools in South Bohemia were 
involved in this research. Pupils were divided 
randomly into experimental group (received 
feedback from their peers) and control group (re-
ceived feedback from the teacher) with the pro-
gram GraphPad QuickCalcs. The experimental 

and control groups were established in the same 
class to ensure the same conditions. 

The peer assessment and inquiry lesson were 
implemented in the teaching block of 8 classes. 
The research design contained two rounds of peer 
feedback. The steps are described in the following 
points: 

 Inquiry activity: Pupils design their expe-
riment (containing hypothesis, tools, procedure 
and discussion of factors which have influence 
on the results) related to selected topic and prac-
ticable in school conditions. 

 Teacher‘s assessment: The teacher assesses 
all pupils’ protocols, assessment is written di-
rectly into the computer; researcher controls  
the protocols and makes copies.  

 Peer assessment: Each pupil of the experi-
mental group receives protocol from his/her peer 
and writes assessment on his/her experiment de-
sign to the same kind of form as teacher wrote. 
Control group has different work not-related with 
the research. 

 Correction and evaluation: Pupils get back 
their protocols and assessment forms and based 
on it they correct their design of experiment.  
The teacher evaluates quality of peer feedback 
and the level of acceptance of suggested changes. 

 After correction the pupils perform their 
own experiment, gain data, discuss them and 
write conclusions. The whole procedure with as-
sessment repeats again.  

Pupils at primary level used simplified model 
of protocols. They didn’t write the procedure of 
own experiment but drew the scheme of it. They 
also worked with simplified version of feedback 
protocol but they were still asked to provide it  
in written or drawn form. 

 
Results 
The peer assessment was found as appropriate 

method for assessing pupils’ performance in in-
quiry biology lessons. Pupils accepted feedback 
from their peers but on the other hand they had 

LWG Level Competence Subject Topic 
Number  

of pupils* 

LWG1 Primary 
Empirical  

investigation 
Biology Plant physiology 22, 24, 28 

LWG2 
Lower-

secondary 
Empirical  

investigation 
Biology 

Plant physiology,  
Human physiology 

25, 22, 23 

Fig. 2. Czech local working groups and their foci:  
* number of pupils involved in the peer-assessment (i.e. without control group) 

 



Рокос Л., З
Петр Я., П

 Вестник ЮУ
2016. Т. 8, №

problems 
dance how

Moreo
tance of p
pils were a
taries in th
Three qua
(Fig. 3) as
After that
better und
what to im

They 

Заводска Р.,
Папасек М.  

УрГУ. Серия «О
№ 4. С. 94–99 

with provid
w to assess or 
over we wer
peer-assessm
asked wheth
he written fe

arters of pupi
s the most u
t they added
derstandable 

mprove in the
also stated

,     
  

Образование. 

ding it. They
how to expre
re interested

ment among t
her they prefe
eedback or t
ils chose the

useful part of
d these com
for them a

eir next work
d that the f

Fig. 3.
Legen
LWG2

Fig. 4. Pupils
Legen
LWG2

          
  

 Педагогическ

y need the g
ess their idea

d in the acce
the pupils. P

ferred comme
the final gra
e commentar
f the feedba

mmentaries 
and they kn
k.  
feedback he

 Pupils’ prefe
nd: LWG1 – loc
2 – local workin

s’ opinion on u
nd: LWG1 – loc
2 – local workin

Методы оц
  

кие науки». 

gui-
as.  
ep-
Pu-
en-

ade. 
ries 
ack. 
are 
ow 

elps 

them
the 
expe
com

they
peer
ting 
prefe
ditio
are b
thy s

rence in the p
cal working gro
ng group at low

 

usefulness of 
cal working gro
ng group at low

ценивания ре
 у уч

m to improve
provider of 
erimental an

mmentaries m
Beside this 

y prefer asses
rs. During the
of the peer f

fer the teache
onal question
better educa
so they trust 

provided feedb
up at primary l

wer secondary 

provided com
up at primary l

wer secondary 

езультатов
чеников нача

e their produ
feedback; F

nd control, 
more helpful t

fact we aske
ssment from 
e experiment 
feedback but 
er’s assessme
n they quote
ation, more r

them more t

back. 
evel,  
level 

mmentaries. 
evel,  
level 

в обучения б
альной школ

uct (independ
Fig. 4). Both

found the
than classica
ed the pupils
teacher or fr
there were n
most of pup

ent (Fig. 5). I
ed that their
responsible, 
than their pee

 

 

биологии  
лы Чехии 

 97

dently on 
h groups, 
e written 
al grades. 
s whether 
from their 
no boycot-
pils would 
In the ad-
r teachers 
trustwor-
ers.  



Образ

 98

Con
The

tive met
lessons i
level. Th
luate pu
tasks. A
nation o
the form
the most
[also see

If w
group (r
trol grou
groups a
The pup
than cla
ful for 
as for 
is the f
from tea
bility.  

 
Ack
The

Agency 
GAJU 
ASSIST

 

1. A
ing: Wh

зование

nclusion 
e peer-assess
thod for ass
in biology at 
his assessm

upils’ perform
Although the 
of formative 
mative non-
t important c
e Topping, 20
we draw a c
received fee
up (received 
accepted the
pils prefer w
ssical grade
improvemen
their future

fact that pu
acher becau

knowledgem
e study was f

of the Un
118/2016/S 
-ME (FP7-S

R
Anderson R

hat Research 

е за рубе

ment seems 
sessing pupil

primary and
ent method 

mance in all
peer-assessm
and summa

evaluative p
component o
013]. 
comparison 
dback from 
feedback fro

e feedback in
written com
s and they f
nt of their 
e work. Int
upils still pr
use of its qu

ment 
funded by gr
niversity of 

and inter
IS No. 3214

References 
R. Reforming

Says about 

F
Leg
LW

ежом  

to be a pers
ls in the inq

d lower secon
enables to 

 steps of inq
ment is a co
ative assessm
peer-feedbac

of this assessm

of experim
peers) and 

om teacher) 
n the same 

mmentaries ra
found them h
product as 

teresting fin
refer assessm
uality and c

rants of the G
South Boh

rnational pr
28). 

g Science Te
Inquiry. Jou

ig. 5. Pupils’ p
end: LWG1 – l
G2 – local wor

Bull

spec-
quiry 
ndary 

eva-
quiry 

ombi-
ment, 
ck is 
ment 

ental 
con-
both 
way. 
ather 
help-
well  

nding  
ment  

credi-

Grant 
hemia 
roject 

each-
urnal 

of 
no

Kö
Pa
ma
tri
the

Cl
19
09

At
W
Of

Fo
An
Co
Fr

me
sio

int
10

ma
Re
ge
10

preference of 
ocal working g

rking group at l

letin of the Sou
Educationa

f Science Te
o. 1, pp. 1–12

2. Bernho
öller O., Pa
artner Coun
ative and Su
ies. Kiel, Lei
ematics Educ

3. Black
lassroom Le
998, vol. 5, 
96959598005

4. Melme
ttributes of 

Washington (D
fficers Publ.,

5. Popha
ormative As
nnual Larg
ouncil of C
rancisco (CA

6. Popha
ent. Alexand
on and Curri

7. Toppin
to Practice,

0.1080/00405
8. Toppin

ative and Su
esearch on 
eles, Sage P
0.4135/97814

 

assessing pe
group at primar
ower secondar

uth Ural State U
al Sciences. 20

Teacher Edu
2.  
olt S., Rönn
archmann I.
tries Review
mmative Ass
ibniz-Institut
cation (IPN)

P., Wiliam
earning. Ass

no. 1, pp. 
50102 
er R., Burm

Effective F
DC), Counci
, 2008.  
m W.J. Def

ssessment. P
e-Scale As

Chief State 
A), 2006. 

m W.J. Tr
dria (VA), A
culum Devel
ng K.J. Pee
 2009, vol. 
58408025775
ng K.J. Peer

ummative As
Classroom 

Publ., 2013
452218649.n

Rece

rson 
ry level,  
ry level 

University. Ser
016, vol. 8, no. 

ucation, 200

nebeck S., R
. National R

wing Researc
sessment in t
te for Scienc

) Publ., 2013
m D. Asses
essment in E
7–74. DOI

master E., J
Formative A
l of Chief St

efining and 
Paper Presen
sessment C
School Off

Transformativ
Association fo

lopment Pub
er Assessme

48, pp. 20
569 
rs as a Sour
sessment. Ha
Assessment.

, pp. 395–4
n22 

eived 8 Septe

 

 r. Education. 
4, pp. 94–99

02, vol. 13, 

Ropohl M., 
Reports of 
ch on For-
their Coun-
ce and Ma-
. 
sment and 
Education, 
: 10.1080/ 

ames T.K. 
Assessment. 
tate School 

Enhancing 
nted at the 
Conference, 
ficers, San 

ve Assess-
or Supervi-
bl., 2008. 
ent. Theory 
0–27. DOI: 

rce of For-
Handbook of 

. Los An-
412. DOI: 

ember 2016



Рокос Л., Заводска Р.,                Методы оценивания результатов обучения биологии  
Петр Я., Папасек М.          у учеников начальной школы Чехии 

  99Вестник ЮУрГУ. Серия «Образование. Педагогические науки». 
2016. Т. 8, № 4. С. 94–99 

 
 
 
 

УДК 373.547(437)            DOI: 10.14529/ped160413 
ББК Ч426(4Чеш) 
 

МЕТОДЫ ОЦЕНИВАНИЯ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ БИОЛОГИИ  
У УЧЕНИКОВ НАЧАЛЬНОЙ ШКОЛЫ ЧЕХИИ 
 
Л. Рокос, Р. Заводска, Я. Петр, М. Папасек 
Южночешский университет, г. Ческе-Будеёвице, Чешская Республика 

 
 

В исследовании представлен практический опыт изучения ключевой компетенции, ко-
торую получают ученики при изучении биологии с помощью метода открытий. При этом 
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