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Presenter Notes
Presentation Notes
Good morning!  Before I share our research, I’d like to acknowledge my collaborators, Drs. Altintas, Chang, and Koloi-Keaikitse.  This project was a team effort!


Instructional Sensitivity of
Assessment Item Scores

e Some items become easier for students
to answer correctly after their teacher
has taught its content topic.

e Other items’ difficulty is not affected by
Instructional content coverage.
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Presenter Notes
Presentation Notes
It was known from previous research that some assessment items become easier for students to answer correctly after their teacher has taught the content topic.  

We use the term “instructionally sensitive” to refer to these items, which can measure learning in school.  

We wanted to understand why some assessment items are sensitive to instruction, while others are not.


https://www.flickr.com/photos/pascalmaramis/6789848939/
https://creativecommons.org/licenses/by/3.0/

Example: Item with High Instructional Sensitivity

resistor

...The amount of voltage is there.
The amount of current is there.
So, | think this one, they'll be able
to understand it clearly. The only
problem is that this content is for
[next grade level]...

~ Master Teacher, Botswana

ammeter battery

In the circuit above, the battery is 4.5 volts. The ammeter reading is 0.5 amperes,
when the switch is closed.

What is the resistance (R)?

ohms :

Source: TIMSS & PIRLS International Study Center, Boston College, and International Association for the Evaluation of Educational Achievement. (2016).
TIMSS 2015 Restricted-Use ltems, Science — Eighth Grade.



Presenter Notes
Presentation Notes
To preview our mixed methods study design, this is an example item from the paper-based TIMSS Grade 8 Science test.

Statistically, this item about electrical resistance had high instructional sensitivity – it was much easier for students to respond correctly if they had previous instruction about Electricity and Magnetism in school than if they had not experienced instruction about this topic.

Teachers from four national education systems analyzed the content of the items to help us identify characteristics that distinguish instructionally sensitive items.


What are the
characteristics of
constructed-response
assessment items and
rubrics that yield
instructionally sensitive
scores?
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Probability of Item Response in Category k

Item Instructional Sensitivity Index

Student Total Score

ltem category difficulty
difference for student groups
with and without content topic
instruction?

IS=b, b, =37

J»l



Presenter Notes
Presentation Notes
In the first phase of the study, we used an item response model to compare an item’s difficulty for students who had and had not experienced instruction about the item’s topic, as reported by their science teacher in the teacher questionnaire.  

We computed an instructional sensitivity index for each item as a difficulty difference (scaled by the item discrimination estimate; see our paper).
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Presenter Notes
Presentation Notes
After we computed IS statistics for 32 TIMSS science items, we sorted them into low values close to zero and high values, as shown in this graph.


Methods

Item content analysis interviews with two master
Grade 8/9 science teachers in Botswana,
Chinese Taipei, Turkiye, and United States.

Predict the cognitive response processes of
students who have (not) had instruction about
item’s content topic

Reflexive thematic analysis of interview
transcripts

Inform item and rubric design guidelines



Presenter Notes
Presentation Notes
In the second phase of our study, eight master science teachers, two each from Botswana, Chinese Taipei, Türkiye, and the United States, conducted structured content analysis of 20 items.  

10 items had high and 10 items had low instructional sensitivity, but the classification was not known to the teachers in advance.

Teachers were engaged and put great effort into the content analyses.

The findings and their implications are elaborated in our research report, which is freely available on IEA’s website.

Before closing, I will give a few examples of item or rubric characteristics that are associated with instructional sensitivity.



Item with Low Instructional Sensitivity: Everyday Knowledge

The diagram shows layers in the soil.

organic layer
topsoil

subsoil

slightly weathered rock

bedrock

C(;rrect Response
i [dentifies any two advantages from the list of acceptable responses below.
e Long roots can reach more nutrients (minerals).
¢ Long roots can reach water (when topsoil is dry or frozen).

¢ Long roots can anchor the plant better.

Partially Correct Response
[dentifies one acceptable advantage only. The second advantage may be incorrect or missing.

Most plants have roots that grow in the topsoil, but some have roots that

reach into the subsoil.

Write two advantages for a plant to have long roots that go down into the

subsoil.

1.

Students who live in rural areas
can recognize this situation
without much difficulty....

~ Master Teacher, Turkiye


Presenter Notes
Presentation Notes
For some items with low IS, teachers believed that many students would use primarily their everyday science knowledge, rather than school learning, to respond.



Item with Low Instructional Sensitivity: Clarity

Object X floats half submerged in Liquid A as shown in the diagram below.

. Liquid A

Density = 1000 kg/m°

Diagram A

Diagrams B and C show Object X floating in Liquid B and Liquid C.

. Liquid B . Liquid C

Density = 1200 kgfm3 Density = 800 kgfm3

Diagram B Diagram C

Which diagram is correct?
(Check one box.)

[ ] Diagram B

[ Diagram C

Explain your answer.,

Source: TIMSS & PIRLS
International Study Center, Boston
College, and International
Association for the Evaluation of
Educational Achievement. (2016).
TIMSS 2015 Restricted-Use Items,
Science — Eighth Grade.

| can see students struggling with
this [pointing at diagram]
because...l don’t know how much

they’re gonna pay attention to the
differences in density.

~ Master Teacher, USA



Presenter Notes
Presentation Notes
Previous research suggests that another cause of low instructional sensitivity may be clarity, here of labeling.  Teachers consistently pointed to a clarity issue in 1 of the 20 items.

The colorful, interactive items in the current computer-based TIMSS test may present different challenges for clarity.


Item with High Instructional Sensitivity: Vocabulary

The table below shows some elements, compounds, and mixtures.

Classify them by putting an X in the appropriate column beside each one.

B T T

..Students may have had exposure to

seowaer | ||| concopisiike sugar orar (polution) bus

without the scientific foundation from
class, their answers might be
incomplete or incorrect...

~ Master Teacher, Chinese Taipei

Source: TIMSS & PIRLS International Study Center, Boston College, and International Association for the Evaluation of Educational Achievement. (2016).
TIMSS 2015 Restricted-Use ltems, Science — Eighth Grade.


Presenter Notes
Presentation Notes
All teachers pointed to academic science vocabulary as a source of item difficulty and so instructional sensitivity.

But teachers emphasized that not only academic science language in the items, but also scoring rubric criteria that required students to use academic vocabulary could cause IS of that item’s scores.


Earthquakes occur in many parts of the world.

What causes an earthquake?

Correct Response

P L 1 T T T T T T N 0 TN -

Examples:
The earth's plates either pushing, pulling, or sliding against or apart from each other, which makes the Earth

shake.
The tectonic plates moving, causing friction to build up and be suddenly released.
When two plate boundaries transform or rub against one another.

Transform boundaries or two plates rubbing together.

Tectonic plates crashing. ...They may get part of the answer
right, but their explanation may be
too shallow to receive full credit...

When tectonic plates collide, one goes on top of the other.

Earthquakes are caused by the changing of the plates.

By plates which are moving on our earth. ~ Master Teacher, Botswana

Shifting of the plates. <1

Refers to earthquakes caused by magma movement (volcanic activity).


Presenter Notes
Presentation Notes
As a final example, this item asked students to explain what causes an earthquake.  

When teachers analyzed the content of its scoring rubric, they described two distinct sources of instructional sensitivity.  The rubric required students to use academic science language, and give a science explanation.  

The simplest acceptable explanations – here, tectonic plates crashing or shifting – will determine the item’s difficulty.

Across the item content analyses, most of the 8 teachers expressed concern about whether the item scores could distinguish between students who were not able to explain, and students who could explain but did not understand the extent of explanation required for a “correct” or “partially correct” answer.


Test Instructions about Science Explanation

For some questions, you must write your answer in the space below the question. Words,

drawings, or numbers are used in answers to these questions. Example 1 shows a
question like this.

There is a flag in John's garden. Sometimes it hangs from the flag pole and
sometimes it waves as shown below.

IE:!

What makes the flag wave?

Source: TIMSS &
PIRLS International
Study Center,
Boston College,
and International
Association for the
Evaluation of
Educational
Achievement.
(2011). TIMSS
2011 Assessment:
Science — Eighth
Grade. Authors.



Presenter Notes
Presentation Notes
Our research team supposed that the test instructions were the primary way to communicate with students about the extent of explanation required, so although the test instructions were outside the scope of our research question -- we considered the instructions from the beginning of the 2015 science test.

The example written response that was provided to Grade 8 students seems easy to understand.  

Our team wondered if students are likely to interpret that the items require science explanation and academic language, though.  

The instructions might affect items’ instructional sensitivity through the quality of students’ responses -- but we leave this as an area for future research!


Our team values your feedback ideas!

We gratefully acknowledge the participating
master science teachers, and support of the
IEA Research & Development Fund.
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Presentation Notes
- I’d be glad to receive your questions or feedback about our Research & Development Fund study!
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