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Who do I think I am?

In the good old days
• Mathematics and physics teacher
• Responsible for national mathematics tests

In the present good days
• Research
• Teacher education
• Teacher professional development 



Umeå and its university

• Located at the northeast coast 
700 km north of Stockholm

• 123 000 citizens; Average age: 38
• Number of university students: 32400
• Number of employees: 4100



Today’s talk
Formative assessment (FA)

(Assessment for learning, formative classroom practice)

Aim: 
You will be able to confirm and 
complement your insights about:

1. What it is, and what it is not
– Description of different aspects of FA

2. How it can be carried out
– Examples of techniques that can be used

3. Why we would want to carry it out
– Research
– Experiences from teachers and students



The talk is for all of us

• Quotes from people who are among the 
best in the world in sports:
– ”I have so much to develop…I can improve 

everything” 

– ”I feel fine now. I continue to develop”. 

• We can all develop in our profession! 
What might we focus on? 



What is Formative Assessment?

• Google Forms (Part 1)

https://kortalankar.se/U29N

https://kortalankar.se/U29N


Common (Swedish) 
classroom practice

• Common elements
– Lecture
– Questions to students (handsup to answer)
– Student seat-work (individually or group)
– New lesson (continue or new content)

• Example
– Lecture on multiplication of two two-digit 

numbers
– Example on the whiteboard: 34*76
– Students may help solving them
– Practice on such tasks

• What about formative classroom 
practice? 



Formative Assessment: 
Fundamental idea

Main points from a thought experiment 
with class 7a and 7b

• High-quality classroom practice is based on the 
students’ current understanding

• We do not always know what the students have 
understood/learnt of the mathematical content we 
have presented and they have worked with

• So we and students need to recurrently (during 
and between lessons) gather and analyse 
information about all students’ knowledge and skills 
in relation to the learning goals (student learning 
needs) without it taking too much time

•and recurrently adapt teaching and learning to the 
identified learning needs



Formative assessment: Meaning
• The specific meaning of the concept may 

differ between researchers (and teachers)

• Classroom practice (teaching and learning) 
that
– (1) through assessment identifies students’ 

learning needs and
– (2) then adapts to these learning needs

• The assessment forms teaching and/or 
learning

• Requires both assessment and actions taken 
based on the assessment

• Formative assessment should not be 
confused with summative assessment



Formative Assessment
Consequences of the definition

• A strategy for teaching and learning

• Planned activities as well as being
perceptive and use opportunities from 
”moments of contingency”

• Preferably continously during lessons, 
or a least often



To do or not to do FA
-

is that the question?
• Anyone of you who does not carry out

formative assessment in any way? 

• The important question is not if we
carry out FA – but to what extent and 
with what quality we do so!

• Examples of what that might mean

• But first arguments for why we might
want to do this (in addition to ideas
from the thought experiment)



Can formative assessment 
enhance student learning?
• Yes, there is a lot of research 

evidence supporting this conclusion

• For example…



Formative assessment 
improves learning

Research reviews (examples))

•Teachers’ adapted instruction based on 
information from short tests (Yeh, 2009)

•Feedback (Hattie & Timperley, 2007; Shute, 2008)

•Peer-assessment and peer-feedback 
(Rohrbeck m fl., 2003)

•Self-assessment using rubrics 
(Panadero & Jönsson, 2013)

•Self-regulated learning (Dignath & Büttner, 2008)

•Formative assessment (Black & Wiliam, 1998; 
Palm, Andersson, Boström & Vingsle, 2017))

•Visible learning (Hattie, 2009)



Research on formative 
assessment at Umeå University

• Umeå Mathematics Education Research 
Centre (UMERC, UFM) 
(27 researchers)

• Formative Assessment Research Group 
(11 researchers)



Research program 
Formative assessment, UMERC

Purpose
• Produce research that makes a 

difference. Research that also will be 
used outside the research community
– for educational decisions at different levels
– as support for improved teaching and 

learning



Research program 
Formative assessment, UMERC

• Developmental research
– Cooperation with schools and municipalities, 

combined research and school development
– Professional development
– Impact studies (teacher and student outcomes)
– Studies with high ecological validity

• Insight research
– Laboratory studies 
– Case studies in schools
– Research reviews

• Small and large scale studies
• Content

– Individual and combined FA-strategies
– Focus on mathematics, now also other subjects



Examples of studies
• Project on professional development 

(PD) in formative assessment in 
mathematics (School year 4 and 7)
– Characteristics of teacher practice before 

PD (in relation to formative assessment)

– Developments in teacher formative 
assessment practice 

– Reasons for change or non-change

– Impact of developed formative 
assessment practice on student 
achievement



Research design
• Two groups of teachers 
• Group 1 (Intervention group)

Approximately 40 randomly selected mathemativs 
teachers in Year 4 and 7 in Umeå municipality. 

• Group 2 (Control group)
Rest of teachers in Year 4 and 7 in the municipality. 
Approximately same number of participants

• Interviews and classroom observations
• Professional development program,PDP
• Questionnaires and achievement tests 

in the beginning of the school year
• Classroom observations
• Questionnaires, interviews, and 

achievement tests after the school year



Results

• Developed classroom practice?
– Yes, substantial

• Enhanced student achievement?
– Yes, significant



Teachers’ expressed motivation
after the professional development program

•How much of a change would you like to make 
in your teaching towards a more formative 
classroom practice during this school year? 

4,1

•How motivated are you to make these changes? 
4,7

After one year of teaching
•To what extent does it feel important for you to 
continue with a formative classroom practice? 

4,8



Improvement of 
student achievement

• Is formative assessment an easy 
solution to the problem of how to help 
students learn more?
– Hardly!

• Is it possible for us ordinary mortal 
teachers to help our students learn 
more?
– Absolutely!



One framework for 
formative assessment

• How may we think when we want to 
develop our formative assessment 
practices?

• Are there any support for our thinking?

• Yes, here is one example that we used 
in our study and professional 
development programmes



(Wiliam & Thompson, 2008)

1.
2.

3.



Today’s focus
• Thus, it includes a lot of opportunities for 

high-quality classroom practices

• Not possible to go deep into all strategies 
today. 

• Today I will mostly provide examples of Key 
Strategy 2 (KS2), and just touch on KS3 and 
KS5 (although adaptation of teaching or 
learning is required for a practice to be 
formative)

• KS2: Engineering effective classroom 
discussion and other learning tasks that elicit 
evidence of student understanding



The design of tasks



Questions/tasks –
Aims and types

1. Aim
Gather information about students’ 
knowledge and skills 
(to be able to adapt teaching and 
learning to students’ learning needs)

Type of tasks: Hinge questions

2. Aim
Engage the students in thinking 
and learning
(enhances learning)

Type of tasks: e.g. Discussion tasks



Tasks and questions to gather information 
about students’ knowledge and skills

Plan for, and take into consideration,:

• how the questions/tasks should be formulated to reveal 
information about 
1) student thinking that is critical for further 

development of their skills and knowledge
2) common student thinking

• when the questions are to be asked
(after initial teacher lecture, at the end of a lesson etc.)

• how the students are to provide their answers

• how the questions are to be asked, how to listen and 
analyse, type of feedback to give

• learning activities that are adapted to identified 
learning needs



Good hinge questions
Aim: Information about 
student learning needs

• Task 1 
Which fraction is the smallest?  

1/6   2/3   1/3   1/2

• Task 2 
Which fraction is the biggest?   

4/5   3/4   5/8   7/10

Task 1 (88 % correct answers)
Task 2 (46 % correct, 39 % answered 3/4)

(The tasks have been used in TIMSS)



Sometimes certain values are 
more suitable than others when 
gathering good information 
about student understanding (KIM)

• 4,72/2
• 4,12/2

• 4,72/2=2,36
• 4,12/2¹2,6



Many mathematical concepts are more 
complex than meets the eye

(A task from Wiliam, 2007)



The use of less advanced 
tasks may also be valuable

34 times 76



Assessment of different competencies
(What is the area of the triangles)

Typical solution frequencies

46 %                  20 %

5

4

(cm)



Interpretation of student answers
(for example during seat-work)

Example
Task: Simplify a+2b+3b

• Examples of answers:
– a+5b 
– 6 
– 5ab
– 5

What to do, tell them what the right answer
is? 
Understanding their conceptions that lead to 
their answers may be more effective for 
learning.



Example
Task 2: Simplify a+2b+3b
Exemples of answers:

• a+5b 
(correct)

• 6 
(The student may have the conception that a variable is 

a specific unknown, and can be assigned (any) 
specific value, in this case a=b=c=1)

• 5ab
(The student may have the conception that variables are

objects, so we have 2+3 and a and b

• 5
(The student probably ignored the variables)

Understanding the conceptions behind students’ answers
gives us a clue about how to best help them



How the students can 
provide their answers

Gathering information about
all students’ learning needs

• Hands up only for questions

• All-response systems 
– Small tests
– ”exit pass” (authentic example)
– Small student whiteboards
– Digital variants (e.g. Google forms)



Example of one component in the 
development of a suitable classroom 
climate and helpful view on learning

• Things we don’t know-we ask

• Things we do know - we tell

• An error is not the end –
it is a beginning!



When information about student 
learning needs have been obtained

• When we have gathered, analysed and 
interpreted informat about the 
students’ learning needs, we can 
adapt our teaching to these needs

• We can do this by, for example,
– Different instructional/learning activities
– feedback that helps the students come 

closer to the learning goals



Effects of feedback

• Feedback may facilitate large 
achievemnt gains (of course)

• A third of research studies showed 
negative results from feedback 
(Kluger & DeNisi, 1996)

Thus:
• Different types of feedback may cause 

different effects, so the kind of 
feedback we give to students is 
decisive (not that we give feedback) 

Effects of feedback

• Feedback may facilitate large 
achievemnt gains (of course)

• A third of research studies showed 
negative results from feedback 
(Kluger & DeNisi, 1996)

Thus:
• Different types of feedback may cause 

different effects, so the kind of 
feedback we give to students is 
decisive (not that we give feedback) 



Important teacher knowledge 
and skills in relation to feedback

• Feedback characteristics that are important 
for facilitating student learning

• Why these characteristics are important

• To be able to use this knowledge when 
providing feedback to students



Exemples of feedback on self level 
(Often best to avoid)

• You are such a good student

• You are so lazy

• What a fighter you are



Easy rule of Thumb

• 2 stars and a wish (tip/light bulb) (Wiliam) 

– two things the student have done well, 
and one specific suggestion about how to 
improve/learn more

• Sometimes it may be suitable to only give 
stars or only give the wish

• Actually not always easy to do this



Arguments for the rule of thumb
• Why not only convey what they have done 

well, or how they may improve? 
Two things done well 

1. Support motivation through making experiences 
of success, and sense of competence, salient

2. Support motivation through opportunities to 
experience positive feelings in connection with 
learning

3. Creates support for students’ will to take in, and 
use, the suggestions for improvement

4. Facilitates an understanding of the learning goals
5. Provides support in the self-regulation processes

A suggestion about how to improve
• Provides students with better opportunities to 

learn, if they receive tips on how



Do the characteristics of 
these stars and tips matter? 

Yes, so there is more to consider 
when giving feedback



Support of students’ formative 
assessment practices

• In addition to the teacher beeing the main
agent in driving the formative assessment
processes, the teacher may also help the 
students in becoming more proactive agents 
in the formative assessment processes. The 
students can be supported to
– act as self-regulated learners and 
– carry out peer-assessment and peer-feedback

• These aspects of formative assessment are
not easy to accomplish successfully, but can
have a large impact on student achievement
and life-long learning



”At man, naar det i Sandhed skal lykkes En at 
føre et Menneske hen til et bestemt Sted, først 
og fremmest maa passe paa at finde ham der, 
hvor han er, og begynde der. Dette er 
Hemmeligheden i al Hjælpekunst. Enhver, der 
ikke kan det, han er selv i en Indbildning, naar 
han mener at kunne hjælpe en Anden.”
(Kirkegaard, 1859 (1813-1855))

But today we have
²More scientific evidence for the conclusion
²Broader theoretical framework
²More known techniques for its implementation

The fundamental idea of 
formative assessment is not new



End of session

• Thank you, and I hope you will 
have an interesting day!


