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Executive Summary

This joint report combines teacher feedback from Portugal, Turkiye and North Macedonia.
The After Workshops stage included 78 responses and the After Action stage included 24
responses. Overall, the materials were positively evaluated, but the country results show
meaningful differences in expectations, implementation conditions and priorities for
revision.

After implementation, the pooled mean was 4.10 for lesson-plan adequacy, 4.23 for
worksheets, 3.84 for activity engagement and 3.90 for activity learning. Teachers rated
observed student reaction, engagement and learning at 4.18, learning effectiveness at
4.09, reasoning at 4.03 and problem solving at 4.07. Positive intention to use the lesson
plans beyond the project increased descriptively from 51.3% after the workshops to 66.7%
after implementation.

Portugal and North Macedonia reported strongly positive classroom results. Turkiye
reported more moderate results and supplied the clearest revision agenda: more active
learning, better worksheet-plan alignment, functioning links and a stronger STEM problem-
solving process. Across all countries, time, curriculum fit and adaptation to subject/age
level were recurring implementation concerns.

GREENLIGHT

1. Dataset and Analytical Approach

C\Ifct;:';shops LT LB IET ég\t’t)rr;lgzlaorkshop
Portugal 27 6 22.2%
Turkiye 26 10 38.5%
North Macedonia 25 8 32.0%
Total 78 24 30.8%

The two surveys were analysed as independent, anonymous cross-sectional samples.
Means were standardised to a 1-5 scale. Higher values indicate more positive
evaluations, except for difficulty, where lower values indicate less perceived difficulty. No
individual-level matching was available; consequently, phase differences are descriptive
rather than causal.
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2. Cross-Country Quantitative Results

Country Plan Worksheets Eng. Learn. il ) ermie, Reasoning Problem
outcome eff.

Portugal 4.58 |4.50 439 |4.53 1.89 |4.44 4.43 4.27 4.43

Tarkiye 3.85 |3.85 3.24 |3.32 249 |3.83 3.72 3.74 3.60

North 1406 |4.50 4417 416 |274 |442 4.30 4.20 4.38

Macedonia

* Lower difficulty scores indicate that activities were perceived as easier.

Cross-country comparison after classroom implementation
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Figure 1. Country comparison of core after-action indicators.
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Intention to use the lesson plans beyond the project
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Figure 2. Positive intention to use the lesson plans beyond the project.

3. Interpretation by Country

3.1 Portugal

Portugal recorded the strongest descriptive improvement between phases. After-action
engagement (4.39), learning value (4.53) and learning effectiveness (4.43) were high,
while perceived difficulty was low (1.89). The primary barrier was limited time within the
curriculum, not dissatisfaction with the materials.

3.2 Turkiye

Tarkiye recorded moderate after-action results: plan adequacy 3.85, engagement 3.24 and
learning 3.32. Digital games, quizzes and true/false activities were the strongest formats.
Open responses identified excessive desk-based work, inconsistent student materials,
broken links and incomplete STEM problem-solving stages. Half of the implementation
respondents selected “maybe” for future use, indicating conditional acceptance.

3.3 North Macedonia

North Macedonia retained high after-action scores, including 4.42 for observed student
outcomes and 4.38 for problem-solving effectiveness. However, engagement and learning
were lower than the extremely high workshop expectations, and difficulty was higher. The
implementation group was entirely technical/vocational, and teachers emphasised subject-
specific applicability and realistic timing.
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4. Activity Patterns

Country

Highest engagement

Highest learning

Highest perceived
difficulty

Collaboration / group | Collaboration / group .
Portugal work (4.83) work (5.00) Problem solving (2.50)
Tarkiye Digital games (3.90) Digital games (4.00) Digital games (2.70)
North .- Collaboration / group
Macedonia Digital games (4.38) work (4.38) Role play (2.88)

Collaboration, practical work and digital activities were generally strong, but the country
pattern was not identical. Portugal’s strongest result was collaboration; Tuarkiye’s was
digital games; and North Macedonia showed high engagement across digital games,
quizzes and collaborative formats. This supports a flexible activity mix rather than a single
preferred method.

5. Lesson-Plan Preferences

Most Least
Lesson plan enjoyed enjoyed
selections selections
1. Energy and Energy Sources 2 5
2. Energy and Environment 5 3
3. Renewable Energy in Selected European Countries 4 9
4. Energy Efficiency and Energy Saving 3 4
5. Renewable Energy Sources and Production Processes 10 3

Plan 5 was the most frequently selected favourite across the three countries (10 of 24
selections), driven particularly by North Macedonia and Turkiye. Plan 3 was the most
frequently selected least-favourite plan (9 selections), but it was also selected as a
favourite by four teachers. This mixed result indicates that Plan 3 is sensitive to national
context, student profile and implementation design rather than being uniformly weak.

6. Cross-Cutting Qualitative Findings

6.1 Common strengths

e Relevant environmental and energy content connected with everyday life and
contemporary sustainability concerns.

e Interactive, practical and collaborative tasks supported motivation and meaningful
learning.

e Teachers perceived benefits for scientific reasoning, critical thinking, teamwork and
problem solving.

e The materials offered reusable resources and a basis for future classroom adaptation.
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6.2 Common implementation barriers

¢ Insufficient time within a normal lesson or a crowded national curriculum.

e Need for differentiation by age, grade, subject and vocational field.

e Some activities were too theoretical, familiar or desk-based to sustain student

engagement.

e Technical quality-control needs, including worksheet-plan alignment and functioning

digital links.

6.3 Country-specific emphasis
e Portugal: protect the strong pedagogical design while creating shorter core versions

and optional extensions.

e Turkiye: prioritise active learning, coherent student worksheets, tested links and
explicit STEM design/problem-solving cycles.

e North Macedonia: provide vocational-subject integration examples, local adaptations
and realistic implementation timing.

7. Joint Recommendations

Recommendation Practical action

Create a two-level lesson
structure

For each plan, identify an essential 45—60 minute core and
optional extension activities for longer sessions or projects.

Strengthen active learning

Increase experiments, design/build tasks, local
investigations, fieldwork and collaborative problem-solving;
reduce passive video and form-completion time.

Align all materials

Check every teacher plan against the corresponding student
worksheet, ensure all referenced tasks are present, and test
all links before final publication.

Make the STEM process
explicit

Frame authentic problems, require evidence gathering and
idea generation, include a product/prototype or solution, and
conclude with testing and reflection.

Support adaptation

Add guidance by age/grade, subject and country; include
examples for science and vocational subjects and localise
the European comparison content.

Improve implementation
support

Provide timing, preparation, materials, classroom-
management and alternative low-resource options for each
activity.

Standardise future
evaluation

Use a common participant code in workshop and action
surveys, harmonise wording and scales, and record which
lessons each teacher implemented.
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8. Limitations

e The implementation stage captured 24 responses compared with 78 workshop
responses; country coverage ranged from 22.2% to 38.5%.

e Anonymous responses could not be paired, so changes cannot be attributed
statistically to classroom implementation.

e The composition of the samples changed by age, subject and country between phases.

e North Macedonia’s implementation sample was entirely vocational/technical, while
Portugal's was older and Turkiye’s included a large “Other subject” category at
workshop stage.

e Some forms contained wording, translation or typographical inconsistencies, and some
open responses were minimal or repeated.

e The results measure teacher perceptions rather than directly observed or tested
student learning outcomes.

9. Overall Conclusion
The three-country evidence supports the overall relevance and educational value of the

Greenlight lesson plans. The implementation results are sufficiently positive to justify
continued dissemination and use, but the findings also show that sustainability depends on
practical refinement. A shorter and more adaptable lesson architecture, stronger
active/STEM learning, complete and technically reliable student materials, and a
standardised evaluation design would address the main weaknesses without losing the

strengths recognised by teachers.
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