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Task 1: Developing a Selected Response Test or Interview 
 
My teaching experience is in higher education in the field of audio engineering.  Since there are no developed 
curriculum standards, I used one of the learning outcomes from a course I teach in the spring semester: MUSC 
365 Introduction to Audio Recording.  I have expanded a portion of this learning outcome to create a curriculum 
standard.  As a reference and a starting point, I examined the portions of the South Carolina high school science 
curriculum standards that pertain to the physics of sound waves. 
 
 
Curriculum Standard: 

1. understand and apply basic acoustics and psychoacoustics principles 
1.1 Acoustics and wave properties 

1.1.1 wave characteristics (and relationships) such as velocity, period, frequency, amplitude, 
polarity, phase, wavelength and sound intensity 

1.1.2 sound propagation 
1.1.3 wave interactions with boundaries and other media (reflection, refraction, diffraction) 
1.1.4 constructive and destructive interference and comb filtering 
 

 
Choice of Assessment Type and Justification: 

Since the primary constructs are sound wave concepts and relationships, a selected response test is a more 
appropriate assessment for these curriculum standards.  It will allow the students to demonstrate their 
understanding of the concepts, apply accurate calculations of the formulas, and exhibit their ability to bring 
the proper concepts to bear on a particular problem.  The selected response test is a more efficient use of 
teacher and student time and (assuming it is properly developed) gives a more reliable and valid assessment of 
student learning.  The full assessment would include 10 questions, 5 of which are shown below. 
 

 
Table of specifications: 

 
 
 Cognitive Strategies 

Content Remember Higher Level 
(Understand, Apply & Analyze) 

wave characteristics (and relationships) 
such as velocity, period, frequency, 
amplitude, polarity, phase, wavelength 
and sound intensity 

recall 
characteristics of 
waves (10%) 

apply relationships to determine wave 
characteristics (30%) 

sound propagation recall principles of 
sound propagation 
(10%) 

estimate wavelengths and propagation 
delays using ‘rules-of-thumb‘ (10%) 

wave interactions with boundaries and 
other media (reflection, refraction, 
diffraction) 

 attribute the affect of physical boundaries 
on sound waves (20%) 

constructive and destructive 
interference and comb filtering  explain interference (10%) 

distinguish comb filtering (10%) 
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Assessment: 
Student name: ________________________    Date:_________________ 
 
Directions: Read each question and decide which is the correct answer to the question.  Circle the answer that 
you have chosen. Each question is worth 10 points. 
 

1. Frequency measurements use units of cycles per second (cps) or _________. 
A. decibels (dB) 
B. degrees (°) 
C. Hertz (Hz) 
D. seconds (sec) 

 
Revised Bloom’s Taxonomy: Remember Factual Knowledge 
 
While at the lowest cognitive level (Remember), it is important that students have a proper grasp of the 
definitions of common terminology (Factual Knowledge).  Later questions will assess higher cognitive levels 
as student must understand and apply this terminology. 
 
Item-Writing Guidelines: 
 
Correct punctuation and capitalization.  All options and the stem use the same format of unit and 
abbreviation. Omission is at the end.  Options are in a logical order (least to greatest) and are each on their 
own line.  The easiest question is placed first on the assessment to build student confidence and lower anxiety. 

 
 
 
 
 
2. While upstairs, Johnny hears his friend call him from downstairs, even though there is no direct path for the 

sound wave.  This is an example of _______ 
A. diffraction 
B. interference 
C. reflection 
D. refraction 

 
Revised Bloom’s Taxonomy:  Understand Conceptual Knowledge 
 
This question requires the student to understand the concept of diffraction.  Rather than simply asking the 
student to recall the definition of diffraction, the question gives an example of diffraction in the real world.  
This will assess if the student has constructed meaning and that they understand the effects of diffraction. 
 
Item-Writing Guidelines: 
 
Correct punctuation.  Question is free from bias and stereotypes.  Options are in a logical order (alphabetical) 
and are each on their own line.  Options are conceptually similar and the distracters are chosen to point out 
common student misconceptions. 
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3. Which could cause comb filtering? 
A. A point source radiating in a free field.  
B. Sound propagating thru dense, humid air.  
C. A single microphone held close to a singer’s mouth. 
D. A lecturer speaking at a lectern microphone while wearing a lapel microphone. 

 
Revised Bloom’s Taxonomy: Analyze Conceptual Knowledge 
 
Working from the lowest cognitive level up, the student must recall the definition and cause of comb filtering 
and understand this concept as they process the stem.  Then they must analyze each of the options to 
distinguish if it can cause comb filtering.  As a whole, the question acts at the Analyze Cognitive Knowledge 
level. 
 
Item-Writing Guidelines: 
 
Correct punctuation and capitalization of option phrases.  Options are in a logical order (shortest to longest) 
and are each on their own line.  The distracters are chosen to point out common student misconceptions. 

 
 
Questions 4 & 5 

Below is the amplitude versus time graph of a periodic waveform. 
Use this waveform to answers questions 4 & 5.  
 

 
 
4. Referring to the periodic waveform above, what is the frequency? 

A. 10Hz 
B. 100Hz 
C. 113Hz 
D. 885Hz 

 
Revised Bloom’s Taxonomy: Analyze Conceptual Knowledge 
 
This question requires the student to recall the relationship between period and frequency and the formula 
associated with that relationship.  Then the student must interpret the graphic and extract the necessary 
information from it (in this case the period of 10 milliseconds) and finally apply the proper formula to the 
information.  Together, these requirements move this question to a higher cognitive level - analyze.  While 
there is some procedural knowledge in the application of the proper formula, the analyze cognition is of a 
conceptual nature. 
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Item-Writing Guidelines: 
 
Properly formatted interpretive exercise.  Correct punctuation.  Options are in a logical order (least to 
greatest) and are each on their own line.  Options are conceptually similar and the distracters are chosen to 
point out common student misconceptions.  The word periodic is italicized so students do not miss this piece 
of information. 

 
 
 
 
 
5. Using the ‘rule-of-thumb’ estimation that the speed of sound is 1 foot per millisecond, what is waveform’s 

approximate wavelength in air? 
A. 1 inch 
B. 1 foot 
C. 10 feet 
D. 100 feet 

 
Revised Bloom’s Taxonomy: Analyze Procedural Knowledge 
 
Similar to the previous question, this question requires the student to recall relationships, interpret the graphic 
and extract the necessary information from it.  The student must also estimate using a rule of thumb 
calculation.  While the main part of the question involves applying the rule of thumb (which is Apply 
Procedural Knowledge), obtaining the correct information from the graphic requires a higher cognitive level - 
analyze.   
 
Item-Writing Guidelines: 
 
Properly formatted interpretive exercise. Correct punctuation.  Options are in a logical order (least to greatest) 
and are each on their own line.  Options are conceptually similar and the distracters are chosen to point out 
common student misconceptions.   

 
 
 
 


