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Overview 
The purpose of this paper is to provide a description 
of a program developed by way of an ongoing 
collaboration between a fifth grade special needs 
teacher in a culturally diverse urban area and a staff 
member from the K-12 outreach division of an 
engineering college that provides graduate courses, 
professional development, and in-class mentoring 
teachers in school districts throughout the state. The 
goal of the program described in this paper is to 
determine to what extent utilization of age-
appropriate engineering activities can improve the 
21st century skills of communication and collaboration 
that special needs students often have difficulty 
mastering. (see Table 1). 
   
 
 

Partner School 
 The partner school is located in the state’s second 
largest city. The school district has total of 28,218 
students; 3.396 are classified as special education 
students. The class studied in this paper is a self-
contained fifth grade taught by a teacher with a 
master’s degree who holds special education and 
language arts certifications. There are ten students 
in the class and all are classified with specific 
learning and emotional disabilities. The students 
are of average ability, but have low frustration levels 
and problems with self-control.  Only one of these 
students scored “proficient” on the 4th grade state 
language arts/literacy assessment given in the 
spring of 2010.  All others scored “partially 
proficient” which targets them for remediation. 
 
 
 

 
 
 

 
 
 
  
 
 

 
 

 
 

Approach/Methods/Materials 
 The CIESE staff member visited the class twice per 
month and led the lessons with the assistance of the 
teacher. The approach to instruction was to present 
engineering activities that would, by their very nature, 
give students practice in communication skills, both 
written and oral, and in collaboration skills since 
working in groups or teams is an important part of the 
engineering design process. The students were led 
through several introductory engineering activities 
before they are presented with a series of design 
challenges where the students use the engineering 
design process. All activities provided practice in 
using effective oral and written communication and 
were completed in pairs or teams.  Photographs of 
the students participating in these activities were 
posted on the PISA2 website and updated regularly. 
 

Conclusions 
 Preliminary findings based on anecdotal data collected 
over the last eight months indicate that making 
engineering a part of the students’ educational 
experience provides a vehicle for practicing oral and 
written communication skills as well as experience in 
collaboration with peers.  
  
Students are given a purpose for communicating and 
cooperating with other students. They feel comfortable 
and successful in using the engineering design process 
as a team.  They learn that there are different ways to 
solve problems and that all group members can 
contribute to the solutions. The students are active 
learners and motivation is positively affected. Because 
they are interested and excited they are less likely to 
engage in disruptive behavior and more likely to 
contribute to group work.  
  
The writing samples have not yet been evaluated. 
However, the teacher has observed that the students 
are becoming more skilled at using transitional words 
such as first, next, and then when writing directions on 
how to complete a task or reporting on procedures that 
were followed in a design challenge. They also appear 
to have a more positive attitude toward writing when it 
involves describing or reflecting upon an engineering 
experience.  
  
It is the conclusion of this writer that engineering can be 
introduced to, and have a lasting impact on, special 
needs students. It is hoped that the results of this study 
will support this statement and will demonstrate the 
need and value of engineering education as a way to 
facilitate student achievement of 21st century skills in 
classroom settings. 
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Table 1: Essential 21st Century 
Skills Defined by the 
Partnership for 21st Century 
Skills 
http://www.p21.org/  

Written communication skills were assessed by portfolios 
containing samples of student work produced in conjunction with 
the engineering lessons that were maintained throughout the 
school year. Samples included written reports, reflections, 
explanations and directions, as well as labeled drawings and 
diagrams. Written work is evaluated with a holistic scoring 
method using a defined set of criteria aligned with the school 
district language arts curriculum.  
  
Other evaluative tools included responses to writing prompts that 
accompany the 5th grade language arts/literacy program (a 
comprehensive reading and language arts curriculum with 
periodic writing assessments) and the results from the 2011 5th 
grade state language arts/literacy assessment which will be 
available in August 2011. 
 

  

    

Table 2: Sample rubric for pairs and group 
work. 

Figure1: Reverse engineering : Taking apart and 
reassembling a ballpoint pen 

Figure 2: Testing roller coaster designs 

Figure 4: Designing a paper structure 

Figure 3: Testing rubber band cars 

  
Assessment 
Rubrics, anecdotal records, and/or checklists were used to 
evaluate students’ oral communication and collaboration (group 
participation) skills. The purpose was to determine how well 
students communicated and to monitor their level of 
participation and cooperation during group activities. Rubrics 
and checklists were teacher created and based on the 
educational and behavioral needs of the students. 
The students were evaluated on their mastery of the following 

skills: 
 

•Positive interactive communication with other students during 
activities, planning sessions, etc.  
•Peer collaboration and teamwork (see sample rubric below) 
•Ability to present information in an articulate way so that others 
can understand 
•Ability to organize and express thoughts 
•Ability to give clear explanations and directions 
•On-topic response to questions posed by teacher or other 
students 
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