



Using Science Gizmos with English Language Learners
Supporting English Language Learners in Gizmo-equipped Science Classrooms

 





Introduction
This package outlines methods for supporting English language learners (ELLs) in Gizmo™-equipped science classrooms. The suggested procedure combines previewing key vocabulary, mind mapping, using traditional direct instruction, asking students to perform presentations, incorporating Gizmos into teaching, collaborating with peers, and reviewing key points from the activities. 
The provided support materials comprise five parts:
· A 2- or 3-day Standard Lesson Plan accommodating the use of most science Gizmos. This guide includes strategies for use before, during, and after Gizmos activities.

· A set of supporting materials, most of them for student use. These sheets support the implementation of the strategies described in the Standard Lesson Plan. Some of these documents are intended to be calibrated to individual lessons by selection of appropriate vocabulary terms. Other materials can be used with no modifications as part of the Standard Lesson Plan.

· Completed exemplars showing how the student documents might be filled out for various Gizmo activities. These are intended primarily for teacher reference but in some cases these examples may be useful for students.

· A Gizmo Controls Vocabulary sheet and a Lesson Materials Vocabulary sheet for use by students as a reference. These documents provide accessible-language definitions of important terms encountered in Gizmo activities. Students should keep these documents in their notebooks for quick reference as they use Gizmos.

· A white paper entitled ExploreLearning and ELLs: How a technology-based, inquiry approach can benefit English language learners. This paper describes how inquiry learning and technology-based approaches, exemplified by Gizmos, can improve the academic performance of ELLs. 
As you prepare to teach with Gizmos, think about how you want to arrange your classroom and group students. Depending on their language skills, most ELLs will benefit from mixed-ability groupings. If possible, try to group ELLs with at least one bilingual student who can help translate. 
As they go through the Gizmo, students should be encouraged to discuss their work. However, you will need to monitor groups closely to be sure ELLs are participating actively in group work rather than copying down answers from other students. When working at computers, students can assign jobs such as reading directions, working with the Gizmo, and recording data. Because Gizmos emphasize exploration and understanding rather than arriving at a specific right answer, they are well suited to students who lack confidence in science and are reluctant to participate for fear of being wrong.

Standard Lesson Plan
Pre-Gizmo Instruction
The first phase of the lesson involves differentiated instruction of ELLs. During this time, non-ELLs may be given extended bell ringers or read silently from primary or secondary texts on the lesson’s topic.
All should be given the Mind Map activity sheet as well as the Gizmo’s Vocabulary sheet. (Every Gizmo is equipped with a prepared Vocabulary sheet under the Lesson Materials tab of the Gizmo page.) After completing their reading or extended bell-ringer, the native English speakers can start their mind maps while you work more intensively with the ELLs. 
Gizmo Controls and Gizmo Lesson Vocabulary 
Before starting with Gizmos, hand out the Gizmo Controls Vocabulary sheet and the Lesson Materials Vocabulary sheet. The first sheet describes and illustrates common Gizmo controls, and the second sheet defines common terms used in Student Exploration sheets. Each of these documents can be used by students as a reference throughout the year and can be stored in notebooks. 
Previewing Vocabulary
Gather English language learners together and discuss the key vocabulary terms for the lesson. If possible, do this in the students’ primary language. If necessary, have the students discuss the words as a group in their primary language until all students indicate they understand the words.
Hand out the Vocabulary Activity sheets. Have the students fill in the entries for each term. Those entries include:
· Student-composed definition — Student explains the term in his own words, likely in his primary language.
· Sounds like — Student writes a phonetic spelling of the word.
· Related science terms — Student composes a list of English words related to the term in question. These may be words that relate to the term’s meaning or they may be scientific words sharing language roots.
· Picture/Experience/Example — Student relates the word to prior knowledge or experience in one of three ways:
· Picture: Student creates a visual illustrating the term.
· Experience: Student writes 1-2 sentences (in either language) describing an experience in his life that incorporates the word.
· Examples: Student gives at least 2 examples of the term in either language.
· Usage in a sentence — Student writes an original sentence using the term. 
· Questions about word (optional) — Students may write questions about the term here. They can then ask these questions during presentation.
After all the students have finished their vocabulary activities, ask a few students to present their experiences, illustrations, etc. to the others. At this point, any student who had questions about the terms should ask these in English to receive clarification from the teacher or peers regarding the words or how they connect to other concepts the students have learned.
As students are communicating their thoughts, monitor their oral language production. Encourage students to use a variety of techniques to communicate. These include using synonyms, circumlocution (using known words to describe an unknown word), asking for assistance with some words, and communicating using non-verbal signs. Allow students time to self-correct if they make a language error. Give positive feedback to students that try their best to communicate, even if they are struggling. 
As you help students to understand the vocabulary used in the lesson, be sure to use accessible language as much as possible. Speak in language that is simple enough for students to understand, and gradually work in new vocabulary to allow students to learn essential language.  
In addition, it is vital to continually monitor student understanding of spoken language in classroom instruction and peer interactions. This understanding can be checked by asking questions or checking student work on the various pre-Gizmo and post-Gizmo activities.  In addition, students need to monitor their own understanding of spoken language and ask for clarification when necessary. Students should seek information from their teacher and peers, using whatever vocabulary they have available, when it is needed.
Pre-Gizmo Mind Mapping
Hand out the Mind Mapping activity. In this activity, students begin with a term they are currently studying. This term is written in the center circle of the page. Students then write other related terms on the page and link these to the original term. Students can describe the linkages in their native languages if they wish. Before working with the Gizmo, students will be able to start their mind maps, but they may not be able to finish these until after the Gizmo lesson has been completed. 
Before beginning the Gizmo, choose one or two students to present and explain their mind maps in English. While presenting, the students should practice common oral learning strategies (such as circumlocution and non-verbal cues). Students listening to the presentation should ask questions if there is something they do not understand. After these presentations, provide simple (English) ways of describing the connections in the mind map and correct any conceptual errors.
As they work with the Gizmo, students should take notes. These notes can be worked into the mind maps, extending them with connections or ideas that were not covered in the vocabulary discussion.
KWL Chart
An optional activity to start before using the Gizmo is the KWL Chart. This chart allows students to write what they know, what they want to know, and finally what they learned. Students can fill in the first two columns of this chart before using the Gizmo and then fill in the last column after completing the Gizmo. This activity is suitable for both ELLs and native English speakers. 

Introducing the Gizmo
(Note: This section pertains to whole class instruction: both ELLs and native English speakers.)
Using a projector, display the Gizmo to your class. Introduce the scenario of the Gizmo and demonstrate how to use the Gizmo. If the Gizmo has multiple tabs, make sure all the tabs relevant to the intended activity are explained.
Gizmos often provide excellent opportunities to visualize the concepts inherent to the lesson’s key vocabulary as well as previous vocabulary terms related to the new terms. Use the Gizmo to provide examples or illustrations that support the learning of these vocabulary terms. Any terms that are new should be entered in the student’s Word and Phrase Log.
After you introduce the Gizmo, students can complete the Pre-Gizmo Activity. This activity asks students what they think the Gizmo is about, how the Gizmo connects to what they are learning in science, and what they think will happen. Students may answer these questions in their native language. Students should fill in the Pre-Gizmo Activity using their own reasoning and linguistic support materials, including the Gizmo Controls Vocabulary sheet and the Lesson Materials Vocabulary sheet. Authentic peer collaboration during this stage is encouraged, but each student should have the opportunity to reason through the procedure individually first.
The Target Word Activity allows you to choose a target word or phrase from the Gizmo that you would like your students to focus on as they do the Gizmo. This activity asks students to derive the meaning of the word from its context (both linguistic context and subject-content context). Avoid using words that are in the Vocabulary sheet for that Gizmo or are defined explicitly within the lesson.  
If the lesson is intended as a 2-day activity, this is a good place to divide the activity. Students can complete the Pre-Gizmo Activity as homework if necessary.
Pre-Activity Student Presentations
Ask 3 students to share (in English) what they determined. One student is asked to explain the procedure. One is asked how it connects to the lesson, and the third gives predictions on what will be found. To support understanding of spoken language, encourage ELLs to monitor their own understanding and ask the presenting student questions for clarification. If the presenting student is an ELL as well, these clarifying answers can be in the primary language.
English language learners present their answers in English, using oral communication and language acquisition strategies (such as circumlocution and non-verbal cues) to aid their description, asking for assistance as necessary. To reduce cognitive load, they may reference their activity sheet (which should be filled out in the primary language). 
After these presentations, the teacher can review key elements of the lesson and/or hold a class-wide conversation regarding the various predictions made.
Gizmo Activities
All science Gizmos come equipped with ready-to-use Student Exploration sheets. Most sheets come with 1-4 activities. You can assign one activity at a time or all at once. All Student Exploration sheets are available as Word documents and may be edited to suit your own needs.
An alternative to the Target Word Activity is the Guess the Definition sheet. Students can choose a word from the Gizmo and use the context of the Gizmo to guess the definition of the word, identify the part of speech of the word, and then check their definitions with a dictionary or the Vocabulary sheet. 
A second optional activity you can add for ELLs is the Sentence Structure Activity. In this activity, students analyze the grammar of a sentence to identify the subject, the verb, and the object of a simple sentence selected from the Student Exploration sheet. 
There are several ways to present the Gizmo to students. The first is to project the Gizmo onto a screen and work through the activities in the Student Exploration sheet as a class. Student volunteers can take turns manipulating the Gizmo, and answers to all questions can be discussed as a class. The second way is to have individual students or small groups of 2-3 students working with the Gizmo on computers. This method is recommended because it allows students the freedom to explore the Gizmo on their own, design their own investigations, and make their own discoveries. However, this method might be difficult for ELLs with low English language proficiency. If possible, one way to help these students is to group them with bilingual students with better English skills.  
The Student Exploration sheets are available as pdfs and as Word documents. Teachers are encouraged to modify the Student Exploration sheets to accommodate the needs of their ELLs. Modifications can include using simpler language in the sheets, highlighting important terms, and translating certain sections. As students increase their English language reading skills, they will require fewer and fewer linguistic accommodations to their content-area materials.
As they work through the Student Exploration sheet, students should study each activity. In addition to the language goals described above, there are three goals to this study relevant to all students:
1. Procedure: Understand what the text indicates will be done. 
2. Connection: Understand how this activity relates to the lesson and vocabulary terms described earlier. In other words, the student answers the question “What will I learn from this activity?”
3. Anticipation: Give ideas and opinions about what will happen in the activity.
If working on a projector, draw attention to the correspondences between actions taken in the Gizmo and the directions in the activity to connect words with actions and illustrations in the Gizmo. When ELL student volunteers are manipulating the Gizmo on the projector, monitor their ability to understand oral directions and questions from you and from other students.
Students with intermediate proficiency or higher should answer questions in English. If possible, answers should be given in complete sentences utilizing the appropriate vocabulary terms. 
During the Gizmo Activity, ELLs should monitor their understanding and request assistance as necessary. ELLs may find the Gizmo Controls Vocabulary sheet and the Lesson Materials Vocabulary sheet helpful for decoding the language used in the Gizmo and in the Student Exploration sheet.
Gizmo Jigsaw
An alternative way of structuring a Gizmo lesson is to use a jigsaw format. In a jigsaw, each student in a group becomes an expert in a different related topic. The student then has the responsibility of teaching the other members of the group what they have learned. Because it forces every student to teach what he or she has learned, a jigsaw is a great way to encourage all students to participate actively and take responsibility for their learning. Detailed instructions for setting up a jigsaw lesson, as well as a detailed example, can be found in the Gizmo Jigsaw sheet. 
Post Activity Summary Review
After the Gizmo activity is completed and students have filled in their Student Exploration sheets, ELL students should complete the Post-Gizmo Activity sheet, which asks them to summarize in written English what procedure was followed in the Gizmo and what they learned. In addition, they indicate any new non-vocabulary terms they learned by reviewing the student activities. If students completed the Sentence Structure activity while using the Gizmo, they can use the sentence structures they have learned in their writing. 
At this point, students can complete their Mind Mapping Activity and, if applicable, their KWL Chart. In addition, you may choose to assign the Concept Map Activity as a group project. The concept map is similar to the mind map but places a greater emphasis on asking students to organize what they have learned into categories and subcategories. The Concept Map Activity can also be used as a summative exercise students can work on at the end of a module, chapter, or unit. If you use the Concept Map Activity, set aside time for student groups to present their concept maps to you and/or to the class. 
Conclusion
[bookmark: _GoBack]As you present Gizmos to your students, you may find that you do not need to go through all the activities and worksheets described in this lesson plan. Choose the activities that are most effective for your students, and skip the activities that do not work as well. Feel free to modify and customize any and all materials to accommodate your English language learners. 
Gizmos provide a friendly, engaging, and motivating platform for getting all students excited about science. If you give your English language learners proper support and encouragement, you will see their language skills and understanding of science improve steadily as time goes on. Monitor student reading, writing, and speaking skills as they progress from expressing their ideas in single words to using short phrases, simple sentences, and eventually complex sentences while fully participating in class discussions.
