Sequence 2 - Focus: Scientific Investigation
Lesson 1:
This lesson sequence was based around a BOSTES mandated scientific investigation assessment (Figure 26), where students
were required to design their own experiment to scientifically test what was the best coffee cup to use for a takeaway shop in
the area over three lessons in class.
In Lesson 1, the data analysis of student PLP’s (Figure 21 & Appendix A, B & C) were used to conclude that a scaffold would
be required for learning support students to succeed in undertaking a higher order assessment task of this nature. I first
designed the scaffold in consultation with my ST for each lesson (Figures 27, 32 & 37), and then approached the science
faculty regarding its implementation. It was well-received and implemented for all learning support students throughout the
entire science faculty (Figure 22). During the lesson, I used a range of pre-assessment strategies (Figures 24 & 25) to gain
student understanding of the scientific method. Based on this data, further lessons would involve explicit teaching of
numeracy strategies. Ultimately, the scaffold had a positive student impact resulting in a high level student response from the
learning support students (Figure 28).
As this assessment task requires a large range of assumed knowledge and higher order thinking on the scientific method, it is
important that pre-assessment be conducted to ensure students understand the concepts required to be successful. Some
important concepts include hypothesis, variables, how to conduct a fair test, and how to collect data. To test these, my ST
suggested the use of active learning cards (Figure 24) and an active learning activity called Hot Seat (Figure 25).

Figure 21(a): Lesson plan 1; Sequence 2 - Coffee cup experiment planning.

Standard achieved:
1.5.1 - Addresses
student diversity.
Evidence: Consulting
the personalised
learning plans and
learning support
officers/staff (Figure
22).
Email evidence of
implementation
(Figure 23).

Figure 22: Student PLP

Based off of the PLP
data, I approached
the science faculty
with regards to
designing a scaffold
for 16 learning
support students.
Without a scaffold,
the higher order
nature of the
assessment task
(Figure 26) would be
extremely
challenging for many
of these students,
resulting in
disengagement or
failure.

Figure 23: Evidence- email confirming the use of the scaffold for learning support students.
The scaffold (Figure 27) was ultimately utilised for sixteen learning support students across the entire Year 8 cohort. Five of these
students were in my Year 8 class.

Standard: 5.1.1. Assesses student learning (formative preassessment).
Evidence: Mentor feedback (Figure 29).
Activity: involved a range of multiple choice questions asked on
scientific method concepts .
These included concepts such as:
• What is a hypothesis?
• Identify the Independent, dependent and controls.
Students then raised their cards in the air. This is an effective
formative assessment that increases the rate of opportunities to
respond (Simonsen, Myers & Deluca, 2010) and quickly identifies
students prior knowledge visually to the teacher.

Figure 24: ABCD cards - Formative Pre-assessment

Standard achieved: 1.3.1. Uses engaging
resources including ICT.
Evidence: Mentor feedback (Figure 29) Student
survey (Appendix D)
Activity: A random name generator was used to
select student at random. They then came to
the front and sat in a chair (the hot seat). A
scientific word was asked and they had to
explain it’s meaning. For example “what is the
independent?” “It’s the thing you change!”.
According to Regier (2012), this is a quick,
effective and engaging formative assessment
for student concept understanding.

Figure 25: Random name generator used during Hot Seat activity

Figure 26: Original assessment task
The nature of this task is highly challenging. To be successful, the design of a scientific investigation requires a solid
understanding of the scientific method and higher order thinking to apply the scientific method to design a fair test. This
high level of understanding required was the justification behind designing the scaffold for learning support students
below (Figure 27).

Standard achieved: 1.3.1 Differentiates
learning.
Evidence: Assessment scaffold (figure 27),
faculty email (figure 23) and mentor
feedback (figure 29).
According to Sweller & Kalyuger (2011)
scaffolding is pertinent in reducing a

Figure 27: The scaffold for learning support students

student’s cognitive load. Reducing the
cognitive load will make learning more
manageable for a student already struggling
with other overwhelming 
       
      

Student impact:
During this lesson, the
entirety of the work was
completed to a high level by
the LP student - an extremely
pleasing result. In some of
the previous lessons, work
output has been zero.
Therefore, the scaffold had
an impact in student
response quality.

Figure 28: Assessment scaffold for learning support students example.

Figure 29: Teacher Observation Feedback

Sequence 2 - Focus: Scientific Investigation
Lesson 2: Literacy and numeracy strategy: Designing a scientific report and scaffold of tables
In Lesson 2, students finished collecting data during a practical lesson and then used the results to create a graph for their
reports. A numeracy strategy was implemented where mini whiteboards were by the students were they graphed their results
set and then held up the boards so the teacher could assess student understanding (Figure 31). A scaffold of the graph was
also created for learning support students (Figure 32), and an ICT strategy was used to help generate graphs for students that
required more help (Figure 33). The lesson plan can be observed in Figure 30, and the teacher observation feedback is in
Figure 34.

Figure 30(a): Lesson 2; Sequence 2 - Numeracy Strategy for Graphing

Figure 30(b): Lesson 2; Sequence 2 - Numeracy Strategy for Graphing

Standard: 2.5.1.
Incorporates
numeracy strategies.
Evidence: Mentor
feedback (Figure 34).

Figure 31: (NOTE: this is not my own image but is used to illustrate an identical process that was
implemented during my lesson).
The use of mini whiteboards allowed a greater opportunity of student responses and was an effective
formative assessment to immediately visualise the class understanding of graphs.

Wiliam & Leahy
(2015) posit the use
of mini whiteboards
as an effective
formative
assessment. Used in
conjunction with
numeracy activities
such as this are an
immediate visual of
what the class needs
help on. Data from
this activity was used
to inform planning for
Lesson 3 (Figure 38).

Student impact:
Scaffold allowed the
LS student to
develop a graph
due to scaffolding
of the scale and
axis.
The graph is graded
as 3/5 marks but in
contrast, many
students without the
scaffold had zero
output in graphing.

Figure 32: Scaffold created for learning support student sample - excellent attempt by learning support
student at the graph.
Note: Results section was left empty, as there was not enough time to glue in their tables during the lesson. However,
it should be a graph of temperature difference, and the title and axis labels need correcting in Lesson 3.

Figure 33(a): ICT tool - Create a Graph

Standard
achieved: 3.4.1 Using engaging
ICT resources
Evidence: Refer to
student work
sample (figure 33)
and survey
(appendix 10).
Harish et. al., 2013
found that the use
of ICT to teach
science had an
effect on increasing
engagement in
science. This
activity guides
students step by
step in the making
of a graph based
on data they have
acquired.
Figure 33(b): ICT tool - Create a Graph
Students struggling with the use of excel were either able to draw their table or were guided
through the graph with this ICT tool which guides students in creating a graph based on their data
set.

Figure 34: Teacher Observation Feedback
Standards Achieved:
• 6.3.1. - Engage with colleagues to
improve practice.
• 4.3.1. - Manages classroom activities
• 3.5.1. - Uses effective classroom
communication.

Sequence 2 - Focus: Scientific Investigation
Lesson 3:
In this lesson, based on the formative assessment of mini white boards in the previous lesson, it was clear that many students
were still struggling with the creation of graphs. Therefore, an excel spreadsheet scaffold was created to allow students to
input their data to generate their column graphs. Students also used the traffic light cards (Figure 36) and moved into ability
groups based on how confident they were in finishing their reports conclusion/ discussion session. The student samples can
be seen in Figures 37-40. The lesson plan can be observed in Figure 35, and the Mentor Feedback for this lesson is in Figure
41.

Figure 35(a): Lesson 3; Sequence 2.

Figure 35(b): Lesson 3; Sequence 2.

Standard achieved: 3.3.1 - uses a range of
teaching strategies and 1.3.1 - diﬀerentiates
learning.
Evidence: Lesson plan (Figure 35), and mentor
feedback (Figure 41), student survey (Appendix).
Ireson & Hallam (2001) have found that ability
grouping can boost engagement and learning
outcomes for students as students can learn at
their appropriate level with less apprehensive to
asking questions suitable to their understanding.

Figure 36: Traffic light cards used for ability grouping.

Figure 37: Conclusion/ Discussion scaffold for lesson 3 and learning support student work sample.
The student impact of the scaffold resulted in completion of the work. This learning support student was able to
successfully complete the entire report within the 3 class lessons.

Figure 38: Excel scaffold created based upon low student ability in graphing with formative assessment on
whiteboards in lesson 2.
Students can fill in the table scaffold with their data to calculate their results.

Standard achieved: 2.5.1. Incorporates numeracy strategy.
Evidence: Figure 38 and student work
sample in Figure 39.
Hattie (2009) found that use of worked
examples have a significant impact on
student learning achievement. A worked
example of an excel graph was first
provided. Students then entered their
data into a scaffold to create their own
graph.
Student impact: A large number of
students were able to successfully create
graphs in their reports based on this
method in contrast to lesson 2 where
they had not met this goal.

Figure 39: Student sample of graph that was created using the excel scaffold based upon student data.
This student’s graph was awarded 5/5 based upon the marking criteria.

Figure 40(a): High level assessment student sample submission

Figure 40(b): High level assessment student sample submission

Student Impact:
The pre-assessments, numeracy activities
and creating activities based upon
student data ultimately resulted in some
very high sample submitted for the final
report. The above report is an example
which received 18/20 –an outstanding
grade.

Figure 40(c): High level assessment student sample submission

Figure 41: Mentor Feedback

Student impact: Average mark of
learning support students. The years
2015, 2016 did not have a scaffold for LS
students. There was positive student
impact of 8% learning improvement in
2017 compared to 2016 on the
assessment task.

Figure 42: Overall impact on student learning.
This graph shows the increase in student achievement in learning support
students in comparison to previous years (Data was extracted from Sentral
database). Ultimately the student impact of this lesson sequence was
positive and the strategies utilised within the teaching and learning cycles of
the sequence were effective.

