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EVALUATION PLAN: OBJECTS AND TOOLS OF EVALUATION

* Integrated STEM framework Stakeholders’ Questionnaire with items on
different dimensions of infegrated STEM
* Design of STE(A)M IT Learning Scenarios Learning Scenario Evaluation Rubric

* Implementation of STE(A)M IT Learning Scenarios Stories of Implementation
« Interviews with Lead Teachers
» Focus groups with Teacher Teams

* Make use of the Stakeholders’
Questionnaire for a pre-post evaluation of
teacher engagement in implementations

MOOCs on Integrated STE(A)M IT Teaching MOOCs Evaluation Questionnaire
Impact of the STE(A)M IT Project Direct Impact Figures
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DESIGN OF STE(A)M IT LEARNING SCENARIOS (LS): LS EVALUATION RUBRIC

Criterion Strength of Strength of Strength of Strength of
evidence: Strong | evidence: evidence: Low (1) | evidence: Absent
&) Moderate (2) (o)

Lesson plan The lesson plan The lesson plan The lesson plan The lesson plan
provides clear provides brief provides limited or provides no
and descriptions of the no descriptions of  descriptions of the
understandable different activities the different different activities
descriptions of the planned within activities planned  planned within
different activities the lesson, the use within the lesson,  the lesson, no
planned within of specific the use of specific information on the
the lesson, the use pedagogical pedagogical use of specific
of specific approaches (PBL, approaches (PBL, pedagogical
pedagogical IBL, etc) and the IBL, etc) and the approaches (PBL,
approaches (PBL, development of development of IBL, etc) and no
IBL, etc) and the learning products. learning products. information on the
development of development of
learning products. learning products.



IMPLEMENTATION OF STE(A)M IT LS: STORIES OF IMPLEMENTATION

The Learning

Scenario
Implemented

The
Implementation
Context

The Narrative

The
Collaboration
Process

Learning
Ovuicomes

Teaching
Ovutcomes

Challenges

Add below the link to
the learning scenario
you implemented in
your class. The link
must directly point to
the resources on
Scientix Repository and
STE(A)M IT Website.

Briefly describe the
context of your
implementation,
specifying what
subject(s) you chose
fo implement the
learning scenario in,
how those subjects
relate to STEM careers,
what was the students’
age(s), the size of the
group, previous
familiarity with real life
scenarios, what real-
life questions did you
choose to address,
etc. We aim to gather
stories of classroom
implementation, so the
context must
appropriately reflect
this (maximum 300
words).

What did you do?
Describe how you
used the selected
learning scenario in
your teaching. For
example, what was
the structure of the
lesson activities; did
you make any
adaptations to the
resources? Did you
include any online
activities in the
implementation?

(maximum 200 words).

How did the
collaboration with
other teachers go¢
Please, describe how
was working together
with the other
teachers and what
was the approach to

carry out the lesson(s).
(maximum 150 words).

What did you
achieve? Describe the
main learning
outcomes you
achieved with the
implementation of the
Learning Scenario. Tell
your reader about
anything that supports
your case for
achieving these
learning outcomes. For
example, students’
view, or any other
evidence that
illustrates the benefits
and impact of using
this Learning Scenario?
(maximum 300 words)

What did you, as a
tfeacher, get out of
teaching with a
STE(AIMIT LS and
resources? How did
the usage of the
STE(A)M IT LS go? What
should teachers and
students watch out for
to make effective use
of a LS created to
support the integrated
STEM approach?
Please also describe
your experience in
collaborating with
teachers of other
subjects. What was
different from
fraditional teaching?
What advice would
you give to another
teacher planning to
implement the same
LS about the
achievement of the
desired learning
outcomes? (maximum
300 words).

Did you face many
challenges? If yes,
how did you address
themze Tell us more
about your
implementation issues,
obstacles (practical or
in relation fo your
school’s
organizatfion/resources
/environment),
communication and
planning issues, lack of
knowledge, atfitude
towards STEM, etc.
What did you do to
overcome these
challenges? (max. 200
words)



IMPLEMENTATION OF STE(A)M IT LS: INTERVIEWS AND FOCUS GROUPS

Interviews with Lead Teachers Focus groups with Teacher Teams
o Parficipation in the STE(A)M IT project o Responsive instruction

o Learning Scenario Template o Pedagogical design and collaboration
o Collaboration and monitoring of the team o Main barriers

o Implementation of the LS
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LEARNING PRODUCTS

PEDAGOGICAL DESIGN, ASSESSMENT, STAKEHOLDER DIALOGUE




LEARNING PRODUCTS AND PEDAGOGICAL DESIGN

o Learning product (physical or digital): Artefact created by students during a learning activity;
usually students are supported by tools, templates or scaffolds

o Examples of learning products (physical or digital): Drawings; concept maps; hypotheses;
experimental designs; data collected in datasheets; graphs; tables; models, videos created by
students, etc.

o A seqgquence of learning activities may be reconstructed as a sequence of learning products,
where each learning product of a former learning activity is needed as necessary input for
processing an upcoming learning activities

o Learning products present a key point for all state-of-the-art learning approaches

o They determine the duratfion of learning activities and class arrangement (if learning activities
are to be undertaken by individual students, groups of students or if these are whole-class
activities)
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LEARNING PRODUCTS AND ASSESSMENT

o Learning products reflect knowledge and skills which are necessary for their creation: If
students do not possess this knowledge and these skills, they would not be able to create these
learning products

o Learning products can be stored in portfolios to be retrieved and reused (reworked, revised,
compared): In this regard, learning products can be used to restructure student navigation
and performance in the learning environment

o Learning products can be used for assessment purposes

< Summative assessment: Learning products stored in portfolios; certfification of skills and
competences);

< Formative assessment: Teachers can focus on learning products to diagnose student
performance and provide on-the-fly feedback; no need for other instruments which are
external to the learning activity sequence

< Peer assessment: Students can assess the work of their peers in reciprocal peer assessment
arrangements (each student will undertake the role of peer assessor and peer assessee)
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LEARNING PRODUCTS AND STAKEHOLDER DIALOGUE

o Stakeholders can structure a constructive dialogue focusing on learning products

o When educational intferventions have been designed with reference to concrete learning
products, students reveal increased self-regulated learning and metacognition

o Teachers can use learning products for increasing the coherence and showcasing the
strengths of their pedagogical design; tfeacher collaboration

o Learning products have been found to foster inter-contextual tfransfer of knowledge and skills
(transfer tasks)

o Learning products can be used to scaffold students work in the form of partially worked
examples

o Ministries of Education can use learning products for exemplifying curriculum development and
analysis: Collections of learning products as the curriculum under development (learning
progressions)

o Industry partners can use learning products for highlighting desirable skills
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QUESTIONS TO BE DISCUSSED

©)

Can traditional assessment instruments (e.g., multiple choice items) be employed to effectively
evaluate learning outcomes in integrated STEM education?

Can we use learning products instead?

How easy would it be to base pedagogical design and implementation of infegrated STEM
education on collections of learning products?

Can we use learning products to describe learning progressions in integrated STEM education?
Can we use learning products to describe curriculum standards in infegrated STEM education?

Can we use learning products to describe desirable skills and competences in integrated STEM
education?

Can we use learning products for certifying skills and competences in integrated STEM
education?

Can we use learning products (digital) to facilitate a fransition from the “traditional” classroom
to a “digital” classroome

IS

STEAM T



REFERENCES

= deJong, T, van Joolingen, W. R., Giemza, A., Girault, |., Hoppe, U., Kindermann, J., Kluge, A., Lazonder, A. W., Vold, V., Weinberger, A., Weinbrenner, §S.,
Wichmann, A. Anjewierden, A., Bodin, M., Bollen, L. d"Ham, C., Dolonen, J., Engler, J., Geraedts, C., Grosskreutz, H., Hovardas, T., Julien, R., Lechner, J.,
Ludvigsen, S., Mafteman, Y., Mels’rod’r @., Ncess, B., Ney, M., Pedos’re M., Pern’rono A Rinket, M., von Schlonbusch H., Soropuu T., Schulz F., Sikken, J
Slotta, J., Toussaint, J., Verkade, A., Wojemon, C., Wasson, B., Zacharia, Z., & van der Zanden, M. (2010). Learning by creo’ring and exchonging objec’rs: the
SCY experience. British Journal of Educational Technology, 41, 909-921.

= de Jong, T., Weinberger, A., van Joolingen, W. R., Ludvigsen, S., Ney, M., Girault, |, Kluge, A., Lazonder, A., Pedaste, M., Wasson, B., Wichmann, A., Geraedfs,
C., Hovardas, T., Julien, R., Lejeune, A., Manoli, C., Matteman, Y., Sarapuu, T., Vold, V., Wanders, B., Zacharia, Z. (2012). Using scenarios to design complex
technology-enhanced learning environments. Educational Technology Research & Development, 60, 883 — 901.

=  Efstathiou, C., Hovardas, T., Xenofontos, N., Zacharia, Z., de Jong, T., Anjewierden, A., & van Riesen S. A. N. (2018). Providing guidance in virtual lab
experimentation: The case of an experiment design tool. Educational Technology Research & Development, 66, 767-791.

= Hovardas, T., Tsivitanidou, O. E., Zacharia, Z. (2014). Peer versus expert feedback: Investigating the quality of peer feedback among secondary school
students assessing each other’s science web-portfolios. Computers & Education, 71, 133 - 152.

= Hovardas, T. (2016). A learning progression should address regression: Insights from developing non-linear reasoning in ecology. Journal of Research in
Science Teaching, 53, 1447-1470.

= Hovardas, T., Xenofontos, N., & Zacharia, Z. (2017). Using virtual labs in an inquiry context: The effect of a hypothesis formulation tool and an experiment
Ssesiglré’lro(gll %n Is’ruden’rs’ learning. In: I. Levin, & D. Tsybulsky (Eds.), Optimizing STEM Education With Advanced ICTs and Simulations (pp. 58-83). Hershey PA,
A: obal.

= Hovardas, T., Pedaste, M., Zacharia, Z., & de Jong, T. (2018). Model-based science inquiry in computer-supported learning environments: he case of Go-Lab
::r)wz Ac\j K. I\é\f Azad, M. Auer, A. Edwards, & T. de Jong (Eds.), Cyber-physical laboratories in engineering and science education (pp. 241-268). Springer,
ordrecht.

= Hovardas, T., & Zacharia, Z. (2019). A model-based inquiry approach to explore system dynamics and modeling aspects of the prey-predator system. In: Y.
Cai, W. van Joolingen, & Zachary Walker (Eds.), Virtual Reality, Simulations and Serious Games for Education (pp. 99-109). Singapore: Springer Nature.

=  Xenofontos, N., Hovardas, T., Zacharia, Z., & de Jong, T. (2020). Inquiry-based Ieornin% and retrospective action: Problematizing student work in a
computer-supported learning environment. Journal of Computer Assisted Learning, 36, 12-28.

IS

STERM 1T

AN INTERDISC ARY STEM APPRO



STERM Al

#STEAMIT project



